Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



THE 

EDINBURGH NEW 

PHILOSOPHICAL JOURNAL, 

EXHIBITING A VIEW OF THE 

PROGRESSIVE DISCOVERIES AND IMPROVEMENTS 

IN THE 

SCIENCES AND THE ARTS. 



CONDUCTKD BY 



ROBERT JAMESON, 



REGIUS PB0FE880B OF NATURAL HISTORY, LECTURER ON HINEBALOOT, AND KEEPER OF 
THE MUSEUM IN THE UNIVERSITY OF EDINBURGH ; 

Fellow of the Royal Societies of London and Edinburgh ( Honorary Member of the Royal Irish Academy ; of the 
Royal Society of Sciences of Denmark ; of the Royal Academy of Sciences of Berlin ; of the Royal Academy of 
Naples ; of the Geological Society of France ; Honorary Member of the Asiatic Society of Calcutta ; Fellow of 
the Royal Linnean, and of the Geological Societies of London ; of the Royal Geological Society of Cornwall, and 
of the Cambridge Philosophical Society ; of the Antiquarian Wemerian Natural History, Royal Medical, Royal 
Physical, and Horticultural Societies of Edinburgh ; of the Highland and Agricultural Society of Scotland ; of 
the Antiquarian and Literary Society of Perth ; of the Statistical Society of Glasgow ; of the Royal Dublin 
Society; of the York, Bristol, Cambrian, Whitby, Northern, and Cork Institutions; of the Natural History So- 
ciety of Northumberland, Durham, and Newcastle ; ot the Imperial Pharmaceutical Society of Petersburgh ; of 
be Natural History Society of Wetterau ; of the Mineralogical Society of Jena ; of the Royal Mineralogical So- 
-iety of Dresden ; of the Natural History Society of Paris ; of the Philomathic Society of Paris ; of the Natural 
History Society of Calvados ; of the Senkenberg Society of Natural History ; of the Society of Natural Sciences 
and Medicine of Heidelberg ; Honorary Member of the Literary and Philosophical Society of New York ; of 
tb«- New York Historical Society ; of the American Antiquarian Society ; of the Academy of Natural Sciences of 
Philadelphia ; of the Lyceum of Natural History of New York ; of the Natural History Society of Montreal ; of 
the Franklin Institute of the State of Pennsylvania for the Promotion of the Mechanical Arts ; of the Geological 
Society of Pennsylvania ; of the Boston Society of Natural History of the United States ; of the South African 
Institution of the Cape of Good Hope ; Honorary Member of the Statistical Society of France ; Member of tlie 
Knlomological Society of Stettin, &e. &c. &c. 



APRIL 1849 .... OCTOBER 1849. 



VOL. XLVIL 

TO BE CONTINUED QUARTERLY. 

EDINBURGH: 

ADAM AND CHARLES BLACK. 
LONGMAN, BROWN, GBEEN. & LONGMANS, L09)3}&N. 

1849. 



edinburoh: 
printed bt neill and companfiold fishuavket. 



ii C0NTEKT8. 

PAGE 

VI. An Account of Two Aerolites, and a Mass of Me- 
teoric Iron, recently found in Western India. By 
Herbert Giraud, M.D., Professor of Chemistry 
in the Grant Medical College, Bombay, Assistant- 
Surgeon in the Hon. E.I.C.'s Bombay Medical 
Establishment. Communicated by the Author, 53 

VII. M. Alcide d'Orbignt on Living and Fossil Molluscs, 67 

VIII. On the Geology of the German Tyrol and the origin 
of Dolomite. By Professor Favre of Geneva. 
Communicated by the Author, . . . 73 

IX. On the Colour of Water. By Professor Bunsen, 95 

X. Geological Changes from Alteration of the Earth's 

Axis of Rotation, . . . . .98 

XI. On the Downward Progress of the Glaciers of the 

Alps. By Ed. Collomb, . . . .104 

XII. On Trees cleft by the direct action of Electrical 

Storms. By Ch. Martins, . . . .114 

XIII. The Carboniferous Fauna of America compared with 

that of Europe. By Ed. de Verneuil, . 117 

XIV. 1. Flora of the Silurian System. 2. Plants of the 

Anthracite Formation of Savoy. 3. Fossil Plants, 
as illustrative of Geological Climate. 4. Co-ex- 
istence of Certain Saurian and Molluscous Forms 
at Equal Geological Times. 5. Phosphate of 
Lime in the Mineral Kingdom, . . . 122 

XV. On a New Species of Manna from New South Wales. 
By Thomas Anderson, M.D., F.R.S.E., Lecturer 
on Chemistry, and Chemist to the Highland and 
Agricultural Society of Scotland. Communicated 
by the Author, . . . . . .132 



CONTENTS. HI 

PAOK 

XVI. Statistics of Nutmegs, . . . . .139 

XVII.* Account of a Graniological Collection, with remarks 
on the Classification of some Families of the Hu- 
man Race. By Dr Samuel G. Morton, 144 

XVIII. A Description of several extraordinary Displays of 
the Aurora Borealis, as observed at Frestwich, 
during the winter of 1848-1849 ; with Theoreti- 
cal Remarks. By William Sturgeon, Lecturer 
on Natural and Experimental Philosophy, formerly 
Lecturer at the Honourable East India Company^s 
Military Academy, Addiscombe, and late Editor 
of the * * Annals of Electricity ,** &c. Communicated 
by the Author, ..... 147 "^ 

XIX. Oceanic Infusoria, Living and Fossil, . . 158 

XX. On Grooved and Striated Rocks in the Middle Region 
of Scotland. By Charles Maclaren, Esq., 
F.R.S.E., &c. (With a Map.) Communicated by 
the Author, . . . . . . 161 ■ 

XXI. On a Simple Form of Rain-Gauge. By the Rev. 
John Fleming, D.D., &c.. Professor of Natural 
Science, New College, Edinburgh. Communicated 
by the Author, . . . . . 182 

XXII. New Adamantine Mineral from Brazil, • . 187 

XXIII. Notice of Plants which have recently flowered in the 

Royal Botanic Garden. By J. H. Balfour, 
Esq., M.D., Professor of Botany in the University 
of Edinburgh. (With a Plate of the Q,WMs%a 
amara!) Communicated by the Author, . 189 

XXIV. Scientific Intelligence : — 

METEOROLOGY AND HYDROLOGY. 

1. Climate of Italy. 2. Analysis of the Water of the 
Mediterranean off the Coast of France, . . 191 



iv CONTENTS. 



MINERALOGY. 

PAGE 

3. Copper of the Lake Superior Region (from a rpccnt 
letter by 0. T. Jackson). 4. Native Silver in Nor- 
way. 5. The Arkansite, 192 

GEOLOGY. 

6. Movement of Heat in Terrestrial Strata of different 
Geological Natures. By M. Dove, . 193 

ZOOLOGY. 

7. The Dodo arranged with the Grallae. 8. The Fossil 
Rhinoceros of Siberia and the Mammoth Natives of 
the countries where their Fossil Romains are found. 
9. What becomes of the Skeletons of Wild Animals 
after death ? 10. Miraculous Blood Spots on Human 
Food. 11. The Oyster. 12. Process of preparing 

the Spawning Beds by Fishes, . . 194—196 

• 

BOTANY. 

13. The Distribution of Flowers in a Garden. 14. The 
Nutmeg Tree (Myristica ojfficinalis). 15. Cloviis of 
Amboyna, 197-199 

XXV. New Publications, . . - . . . 199 

XXVI. List of Patents granted for Scotland from 22d March 

to 22d June 1849, .... 201 



CONTENTS. 



PAGE 



V.RT. I. Biographical Sketch of James Cowles Prichard, 
M.D., F.R.S., Corresponding Member of the In- 
stitute of France, &c., late President of the Ethno- 
logical Society, and Author of ** Researches into 
the Physical History of Man." By Thomas 
HoDGKiN, M.D., ..... 205 

II. A Description of several extraordinary Displays of 
the Aurora Borealis, as observed at Prestwich, 
during the winter of 1848-1849 ; with Theoreti- 
cal Remarks. By William Sturgeon, Lecturer 
on Natural and Experimental Philosophy , formerly 
Lecturer at the Honourable East India Company's 
Military Academy, Addiscombe, and late Editor of 
the "Annals of Electricity," &c. Communicated by 
the Author. (Concluded from p. 158), . . 225 

J II. On a Formula for calculating the Expansion of Li- 
quids by Heat. By William John Macquorn 
Rankinb, Civil Engineer. Communicated by the 

Author, ....... 235 

IV. On the Geographical Distribution and Uses of the 

Common Oyster (Ostrea edulis), . . .239 

V. Comets — Great Number of Recorded Comets — The 
Number of these unrecorded probably much greater 
— General Description of a Comet — Comets with- 
out Tails, or with more than one — Their extreme 
Tenuity — Their probable Structure — Motions 



\ 



II CONTENTS. 

PAGE 

conformable to the Law of Gravity — Actual Di- 
mensions of Comets — Great Interest at present 
attached to Cometary Astronomy, and its Reasons 
— Remarks on Cometary Orbits in general, . 248 

VI. On Oceanic Infusoria, Living and Fossil. (Concluded 

from p. 160), 261 

VII. Notice of Land- Shells found beneath the surface of 
Sand-hillocks on the Coasts of Cornwall. By 
Richard Edmonds Junior, Esq., . . . 263 

VIII. On the Geographical Distribution of the Languages 
of Abessinia and the Neighbouring Countries. By 
Charles T. Beke, Esq., Ph.D., F.S.A., &c. 
(With a Map.) Communicated by the Ethnolo- 
gical Society, . . . . . .265 

IX. Instructions for Collecting and Preserving Inverte- 
brate Animals. By Richard Owen, F.R.S., Hun- 
terian Professor to the Royal College of Surgeons 
of England, 280 

X. Remarks upon the General Principles of Philological 
Classification and the Value of Groupes, with par- 
ticular reference to the Languages of the Indo- 
European Class. By R. G. Latham, M.D. Com- 
municated by the Ethnological Society, . . 293 

XI. On the Fall of Rivers, especially that of the Jordan, 
in Palestine ; the Thames, Tweed, Clyde, and Dee, 
in Britain ; and the Shannon, in Ireland, . 303 

XII. An Analysis of Plate-Glass. By Messrs J. E. Mayer 

and J. S. Brazier, . . . .316 

XIII. On Carbonate of Lime as an ingredient of Sea- Water. 
By John Davy, M.D., F.R.S., Lend, and Kdin., 
Inspector-General of Army Hospitals, &c., . 320 



CONTENTS. iii 

PAGK 

XIV. On the Snow-Line in the Himalaya. By Lieutenant 
R. Strachey, Engineers. Communicated by 
order of the Honourable the Lieutenant-Governor, 
North-Western I*rovinces of India, . . 324 

XV. On Comparative Physical Geography, . . . 350 

The Continents of the North considered as the theatre 
of History ; Asia-Europe ; contrast of the North and 
South ; its influence in history ; conflict of the bar- 
barous nations of the North with the civilized nations 
of the South ; contrast of the East and West ; Eastern 
Asia a continent by itself, and complete ; its nature ; 
the Mongolian Race belongs peculiarly to it; cha- 
racter of its civilization ; superiority of the Hindoo 
civilization ; reason why these Nations have remained 
stationary ; Western Asia and Europe ; the country 
of the truly historical races ; Western Asia, physical 
description : its historical character ; Europe the 
best organized for the development of man and of 
societies ; America — future to which it is destined by 
its physical nature, ..... 352 / 

XVI. On the Aconitum ferox (Wall.), which has recently 
flowered in the Garden of the Edinburgh Horti- 
cultural Society. By J. H. Balfour, M.D., 
F.L.S., Professor of Botany in the University of 
Edinburgh. (With a Plate.) Communicated by 
the Author, ...... 366 



XVII. Scientific Intelligence : 



MF.TEOROLOOY AND HYDROLOGY. 



1. Fire-Ball at Bombay. 2. Great mass of Atmospheric 
Ice. 3. Report on the Air and Water of Towns. 
4. On the Dilatation of Ice by Increase of Tempera- 
ture. 5. The buoyancy of the Water of the Dead 
Sea. 6. Currents in the Gut of Gibraltar, . 370-374 



iv CONTENTS. 

PAGE 
GEOLOGY. 

7. Barrande on the Trilobites of Bohemia. 8. The 
Fossil Foot-marks of the United States, and the Ani- 
mals that made them. 9. Fossil Foot-marks of a 
Reptilian Quadruped below Coal, 374 -375 

MINEEALOGY. 

10. Emery Formation of Asia Minor. 11. Chrome and 
Meerschaum of Asia Minor. 12. Kandanite, a native 
Hydrated Silica from Algiers. 13. Analysis of Lar- 
dite from near Voigtsberg, in Saxony. 14. Neolite, 
a new Mineral. 15. On Volknerite, a new Mineral 
from the Mines of Schischimsk. 16. Analysis of 
Pyrophyllite of Spaa. 1 7 . Analysis of Talc of Rhode 
Island and Steatite of Hungary. 18. On a new Hy- 
drosilicate of Alumina. 19. Philippsite and Gismon- 
dine. 20. On the Composition of Ileulandite. 21. 
On the Identity of Osmelite and Pectolite. 22. On 
Disterrite, from the Valley of Fassa in Tyrol. 23. On 
Glaucophane, ..... 275—381 

BOTANY. 

24. Chinese Method of Colouring Green Teas, . 381 

ZOOLOGY. 

25. Additional Observations on a new living Species of 
Hippopotamus of Western Africa, . . . 383 

ARTS. 

26. The Portland Vase', 333 

* MISCELLANEOUS. 

27. On the Tricks of Fire-eaters and Conjurors, . 334 

XVIII. List of Patents granted for Scotland from 22d June 

to 22d September 1849, .... 386 

XIX. Index, 339 



Corrigenda in Dr Dav^s Papers in Edinburgh New Philosophical JoumaL 

No. for Oct. 1846, p. 257 line 18»/or opallte r«ad apatite; p. 261 line 94, for as read on ; p. 261 line 33, for am- 
monia or magnesian read ammuniaco-mafirnesian ; p. 357 line 11, for in read from ; p. 367 line 15, fair strata 
*''*il"?f**",^V P*?^ line M, /or Magneaia read Manganeee; p. 368 line 3S /or influences read inferences; 
p. 360 lino 16,/or with read by. No. for Jan. 1^146, p. 3& Uno lu, for tliere constituted read tiien instituted ; 
p. 51 line 19, /or suffeeRts read suttgest j p. 54 line 3, for 97-92 read 9872. No. for July 1847, p. 2 line 14, for 
10-019 read 10,019. No. for Jan. 184N p. 43 line 16. /or 10HB6 read 10,036; p. 44 lino 18, for part^J read pretty; 
p. 44 linc'.'W, /or hear read have; p. 45 line 2rt, /or flrmnesu read flnenestt; p. 49 line 20, /or veiretable read 
considerable. »./ o 



THIS 



EDINBURGH NEW 



PHILOSOPHICAL JOURNAL. 



Life and Writings of Berzelim, By M. P. LOUYET.* 

Whenever an individual whose life and labours honour 
and ennoble humanity sinks into the grave, we cannot help 
feelmg deep regret at the loss of so much intellectual riches. 
We are filled with sorrow when we reflect that the voice we 
were accustomed to honour will be heard by us no more, 
and that we shall no longer benefit by his enlightened in- 
structions; we lament the extinction of the bright torch 
which guided our hesitating steps in difficult paths, and can 
scarcely regard with resignation this terrible proof of death 
to which the Creating Power has subjected us, which so in- 
fallibly brings us all, great and small, weak and powerful, to 
its own inexorable level. 

These reflections arose in our minds three months ago, 
when the journals brought the sad but not unexpected 
news of the death of Berzelius. For several years, this 
calamity had been threatening us. Having suffered, on 
several different occasions, from attacks of apoplexy, he 
never completely rallied. For several months back, the half 
of his body may be said to have been in the grasp of death. 
Every courier from Stockholm might therefore be expected 
to announce one of the greatest losses which it has been the 
fate of scientific Europe to sustain. Berzelius himself was 
fully conscious of his condition ; he did not disguise from 
himself that death was near ; but he witnessed its approach 
with the calmness of a philosopher, and the faith of a 
Christian. 



* Read in the Academy of Sciences of BruBsels on 16th Decemher 1848. 
\0h. XLVJJ. NO. XCIII. — JULY 1849. K 
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Tlie death of Eeraelius has been considered by Sweden as 
a nation:il grief. All (he learned societies of the country, 
which may still be said to be new, have declared their in- 
tention of wearing mourning for two months. The Senate, 
the National Assembly, all the officers of state, of their own 
accord, joined the numerous assembloge which accompanied 
the remains of this incomparable chemist to their last reat- 
ing-place. 

To appreciate the scientific life of Berzelius, and analyse hia 
works, which are as numerous as they are varied, would not 
only be a task of gi-eat difficulty, but would likewise require 
a considerable time. This arduous task, however, we should 
have ventured to undertake, if this master had not left be- 
hind him a brilliant constellation of zealous disciples, who now 
rank among the most celebrated names of scientific Europe, 
and who, no doubt, will not fail to pay this pious debt of 
gratitude, and fulfil the duties of friendship. My object will 
therefore be confined to laying before yon a concise account (^ 
the course of a life as glorious as it was active and laborious- 

Jean-Jacob Berzeliits was born on the 29th August 
1779, at Vasersunda, a village near LinfetEping, in the ancient 
province of Ostrogothia. His father was the teacher of a 
parish school in that place, — an employment of some consi- 
deration in Sweden. We have no information respecting 
Berzelius' early years: it appears to have been his father 
who taught him the first elements of knowledge. At the 
age of seventeen he entered the University of Upsal, with 
the intention of studying medicine. Afzelius, nephew of 
Bergmann, was Professor of Chemisti-y in that University, 
with Ekeberg as his assistant. 

Poor as science was at this period, the lectures were not 
arranged in such a manner as to present the existing know- 
ledge in a form which might enable the student to under- 
stand it readily ; they were simply read, without being illus- 
trated bv experiments or demonstrations. Afzelins and 
Ekeberg appear to have given very little interest to their 
courses. A few tolerable analyses which they executed 
constHute tlieir only title to the honour of having guided the 
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'^rat steps of the greatest chemist of the age on his first 
r«ntrance into the field of science. Berzeliua often referred, 
"in his private conversations, to his first attempts in the laho- 
i»tory of Upsal. He took pleasure in relating that, in order 
'4o accustom him to chemical manipulations, Afzelius first 
p,ve him sulphate of iron to calcine in a crucible, for the 
preparation of colcothar. "Any one may do work of this 
kind," said Berzelius ; " and if this be the way you are to teach 
me, I may as well stay at home." " A little patience," replied 
(Afzelius ; " your next preparation shall be more difficult." On 
tiie next occasion he got cream of tartar to burn, in order to 
taaike potass. " I was so disgusted with this," said Berzelius, 
"that I swore never to ask for any further employment." 
However, he did not act upon this throat, but continued to 
^frequent the laboratory. At the end of three weeks he was 
nund there daily, although, according to the regulations, he 
was entitled to be there aa a pupil only once a-week. Afze- 
lius might have sent him away; yet he permitted him to 
!ome frequently, to engage in experiments, aud to break not 
I few of his glasses. What displeased Ekeberg was, that 
ttiB young Berzelius always carried on his operations in 
^lence, never asking a single question. "I preferred," he 
•said, " to endeavour to instruct myself by reading, medita- 
ting, and experimenting, rather than question men without 
•xperience, who gave me replies, if not evasive, at least very 
>Kttle satisfactory on the subject of phenomena which they 
lad never observed." 

After remaining two years at this University, Berzelius 
I examination in philosophy, and left it in 1798. 
We find him, the following year, assistant to a doctor who 
auperintended the mineral waters of Medevi. To a mind so 
|iowerful as his, nothing could remain unobserved — all must 
become matter of research ; and it was natural that these 
mineral waters should attract his attention. He accordingly 
made a complete analysis of them, which afterwards became 
the subject of a dissertation published in connection with 
Bkeberg, his last professor. This work was the first link in 
9iat long series of Memoirs which have raised his name to 
loch a high degree of estimation. 
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In 1804, we again find him at UpBal; and lie there ob- 
tained the title of Doctor in Medicine on the 24th of May 
in that same year. 

At this period he published his "Physical Reaearchea on 
the Effects of Galvanism on Organised Bodies." He waa 
already so distinguished by his scientific works, that, on 
going to settle at Stockholm, a place was made expressly 
for him ; he was nominated assistant to Sparman, Professor 
of Medicine, Botany, and Chemical Pharmacy, who had tra- 
velled with the illustrious Captain Cook. In consequence of^ 
the smallnesa of hia income, he was obliged, at times, to prac- 
tise as a medical man. On the death of Sparman in 1806, Ber- 
zelius' efforts were rewarded by the gift of the vacant chair. 
At this period, there were only three professors in the school 
of medicine, so that each of them was overburdened with 
courses. Afterwards, four others were established, and 
Berzeliiis could then confine himself to the teaching of 
chemical pharmacy. His lectures in medicine met with the 
greatest success, while those on chemistry were at first very 
little regarded. He does not appear, at first, to have risen 
much, in his mode of teaching, above his former masterSi 
Afzelius and Ekeberg, In his method of instruction, he 
retained their vicious mode of reading his lectures; with- 
out any practical demonstrations or experiments. Be- 
ing conscious of his own ability, and sensible of his pro- 
found knowledge, he was somewhat surprised to observe 
that he obtained little more success than the Upsal profes- 
sor. These first attempts, joined to the advice given him 
from time to time by a learned foreigner, Dr Marcet, led 
him to abandon altogether this mode of teaching without 
experiments, which, although conformable to the precepts of 
the ancient logic, was directly opposed to the inductive me- 
thod of the Baconian philosophy. It was necessary to create 
almost entirely the instruments of this important reformation. 
The laboratory left him by his predecessor presented nu- 
meruus blanks; there was nothing in it, so to speak, which 
enabled him to develop the laws of chemistry and the pro- 
perties of bodies by a well-arranged system of experiments. 
JJe zealously applied himself to supply what was wanting, 
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and when he had tidded a series of simple experiinentB, easily 
nnderstooii to hia own eloquent words, he assembled a eon- 
Biderable number of auditors, and his course became an 
lobjeet of admiration, as well as a model for the other schools 
of Europe, 

It was in 1806 that Berzeliua, in connection with Hiain- 
[er, commenced the publication of a periodical work, entitled 
'SS^emoira relative to Physics, C/iemistry, mid Mifieraloffif. One 
pf the distinctive features of bis Bcientifiu character, his niar- 
yellous facility anil penetration as an analyst, shone most 
ponspicuously in this collection. Tlie number and value of 
the services he thus rendered to science, as well as the ori- 
^nal spirit in which he had conceived his work on Animal 
phemistry, published a short time after, induced the Royal 
Academy of Sweden to give an annual sum of 200 dollars to 
B&sist bim in continuing his labours. In 1807, the same year 

which be was named professor of medicine and pharmacy, 
^erzelius, in connection with other eminent men, founded 
^e Medical Society of Sweden, an institution now in a most 
dourishing state, and which may be regarded as the soul of 
ibe Swedish Faculty. In 1808, being then only thirty-one 
jears of age, be was nominated member of the Royal Aca- 
jdemy of Sweden, and in 1810 be was elected president of 
lliis Society. Berzelius paid numerous visits to France ; and 
in 1812 he visited London, and was worthily received by all 
Ithe ftienda of science who could appreciate the services be 
had rendered to it. In 1815, the King of Sweden conferred 
en him the Cross of Chevalier of the Order of Wasa. 

He was appointed perpetual secretary to the v^cademy of 
, Sciences in 1818, and this of&ce he retained till his death. 
In 1821, Berzelius became commander of the Order of Wasa, 
and some years afterwards he received the Grand Cross of 
,that Order. At the coronation oi' Cbarles-Jean (in 1818) he 
was made a noble, and permission was, moreover, era* I'd 
him to retain his name, which is contrary to Swedish custom. 
Berzeliua was Oihcer of the Legion of Honour, and Chevalier 
of the Order of Leopold. In 1832 be abandoned the active 
•laboura of the professorship, entrusting to his pupil, Dr 
.Mosandcr, the duties of a chair which he had occupied 
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for thirty yeara ; he could then fulluw his scientific ro> 
searches without interruption, and he devoted almost Imb 
whole time to them. About this time Berzelius married; 
and, on the day of his nuptials. King Chftrles-Jean wrote to 
him a letter with his own hand, announcing that he had no- 
minated him bfti-on {Freiherr), and stating, among other 
things, " That Sweden and the world were the debtors of a 
man whose entire life had been devoted to works as useful to 
all aa they were glorious to his native country." The direc- 
tors of the iron-works of Sweden gave him a pension, in ac- 
knowledgment of the eminent services he had rendered to 
their branch of industry. In 1843, Berzelius had performed 
for a quarter of a century the duties of perpetual secretary 
to the Academy of Sciences. On this occasion, the members 
of the Society assembled at a banquet at which the Frince- 
Hoyal presided ; in proposing the health of the philosopher, 
the prince expressed to liim his personal gratitude for the 
instruction he had given him in his youth. From this period 
till his death, Berzelius occupied himself continually, and with 
his usual patience, with those vai-ied researches which his 
sagacious mind and active Imagination constantly suggested 
to him. His life Howed on in an equal current, and death 
approached with slow steps, aa a messenger who regretted 
his errand. He was first seized with paralysis of the lower 
extremities, and knew that his end was approaching ; but 
nothing could disturb the serenity of Iiis powerful mind: 
he hastened to complete hia earthly labours, and like a tra- 
veller whose toil is over, and who has reached the term of 
repose, he slept the sleep of the just, calm and ti'anquil as he 
had lived. Berzelius died on the Ist August 1848. 

Such, in a few words, was the life of a man whose hiBt<»?y 
henceforth belongs to that of chemistry, with which it la in- 
separably conuected ; and who, during the long period of half 
a century, constantly wrought with undiminished ardour, in 
increasing the intellectual treasure which the generations 
passing away bequeath to those that follow. 

We have roughly sketched the career of this illustrious 
man ; we may now be permitted to dwell, for a few minutes. 
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\ the character of the philosopher, and the merit of his pro- 
ductioDS. 

What principally characterises the genius of Berzeliua, 
and what we capeciiilly recommend to the attention of the 
future biographer:^ of this great man, is his indefatigable 
M^our fur wofk, and his inexhaustible patience. Those who 
wish to follow his steps, will do well to remark that these 
qualities were rather an acquisition than a natural endow- 
ment, and that they were indispensable to form the character 
of the greatest analyst of the age. Experiment, long-con- 
tinued, with admirable skill, was the powerful lever he em- 
ployed to advance science and runiler his name famous. A 
sagacity as lively as it was patient and circumapect, a re- 
markable clearness of apprehension, a skill, precision, and 
accuracy of manipulation in experimenting, gave to the prac- 
tical results he obtained a character of certainty universally 
acknowledged by the learned world. 

Independently of his own personal discoveries, which are 
numerous, and of his tlicories, almost equal in amount, not 
an experiment of any importance was made in Europe for 
forty years, which was not repeated, confirmed, rectified, or 
eomhatod by him. In the eyes of many of the learned, Ber- 
selius may perhaps appear of inferior rank when compared 
with the originators of certain general ideas, bold theories, 
and Tast relations, whicli, like the world, comprehend every 
thing within them, but he will be placed at the summit, among 
the most illustrious, when judged of according to the immense 
number and value of the positive facts with which hia perse- 
verance and penetration have enriched science. If we take 
a glance at the works which he published, we williind a proof 
of the perpetual activity which he exerted in his labora- 
tory or hi his cabinet. The periodical work of which we 
.kave already spoken, extends over a period of twelve years, 
<and contains a condensed view of forty-seven onginal re- 
^searches made by himself. Hia great Treatise on Chemis- 
try, in eight volumes, whicli has gone through five edi- 
,tions, rewritten almost as many times, is a monument of re- 
search and skill. Besides, Berzelius commenced in 1822, at 
the request of the Stockholm Academy uf Sciences, an Aiimtai 
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Report on the Progress of P&ysics, Cbeimstri/, and Mineralogy^ 
which he continued to tlie last, and which constitutes the 
most valuable collection of chemical discoveries existing in 
any language. We shall again revert to this work, re- 
markable in so many respects. With respect to his chemi- 
cal discoveries, it is sufficient to mention the titles of the 
most important. Simple bodies, — thorinum, cerium, sele- 
nium, silicium, zirconiuin, and colombium, were diacovereil 
by him. He likewise proved the metallic nature of ammo- 
nium, or the radical composing ingredient of ammonia, as 
well as the acid properties of silex, and the different degrees 
in which sulphur combines with platina, phosphorus, &c. 
He made numerous researches respecting the acid salts of 
sulphur, hydrofluoric acid, and the fluorides. The new classi- 
fications which resulted from some of these discoveries 
have been of the greatest practical advantage. He felt the 
necessity of creating new rules for defining all combinations, 
so as to indicate the properties of each body, which waa im- 
possible by the ancient nomenclature, except in relation to 
the compound oxids. His work on nomenclature combiands 
at once the admiration and gratitude of all who are occupied 
with chemistry. It may be affirmed, that Berzelius has laid 
the foundations of organic chemistry. When the atomic 
theory of Dalton, and the discovery of the alkaline metals by 
Davy, produced a revolution in science, Berzelius immediately 
applied the doctrines of the former to the constitution of 
composite bodies, and to the order of combination of the 
different elenifiita. Revising all the works nf his predeces- 
sors, and conducting his experiments with a degree of accu- 
racy hitherto unknown, he determined, by innumerable ana- 
lyses, the laws which regulate chemical coniblnations, which 
he reduced to a degree of simplicity, which rendered them 
still more ailmirable. When these laws wei-e once well 
ascertained, it became possible to control the results of 
lyses, — even to foresee a great number of combinations then 
unknown, and to carry into every operation an accuracy pre- 
viously thought altogether unattainable. Not limiting their 
application to the composites which might be formed by the 
chemist, Berzelius soon procured for mineralogy the m 
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of determining, scientifically, a great portion of the substances 
presented by nature, and which, up to that time, could not be 
made to enter into any classification of a truly scientific cha- 
racter. He united these two sciences so intimately, that the 
study of minerals could no longer be separated from chemistry. 

The explanation of the theory of chemical proportions will 
be always regarded as one of the most important services 
which this chemist has rendered to the science. He pub- 
lished his researches in 1807, before Dalton's ideas were 
generally known, working according to the almost forgotten 
views of Richter, which demonstrated the constancy of the 
combining proportions of acids and bases. The clear judg- 
ment of Berzelius enabled him to perceive the value of 
Richter* s notions. 

He made very careful analyses of certain salts, and could 
thus determine the composition of many others. In order to 
prove the accuracy of Richter's theoretical ideas, he under- 
took an extensive examination of salts ; and when the atomic 
theory of Dalton subsequently came to his knowledge, he 
found that it perfectly agreed with the results he had ob- 
tained. 

He proved, besides, in the most exact manner, that the 
proportion of oxygen is constant in all the neutral salts of 
the same acid. Berzelius then determined the relative pro- 
portional weights in which the dififerent elements unite in 
order to form compounds. 

This was one of the subjects in which he engaged with the 
greatest ardour. We are likewise indebted to him for the 
greater part of the equivalents of simple bodies. 

This great chemist not only contributed to establish and 
bring to perfection the atomic theory, but he introduced it 
into science, thus giving a powerful impulse to organic and 
mineralogical chemistry. 

The electro-chemical theory, with all its consequences, 
whether realised or yet to come, is also one of the most re- 
markable works. This theory has been vigorously assailed 
in latter times, but up to the present time it has not really 
been shaken ; the application of the laws of combination to 
the animal and vegetable organisation is, we believe, one effect 
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of the most beautiful results obtained by the power of bis 
genius. 

In analytical chemistry* Berzelius was indefatigable. From 
the time that Bergmaan gave the first idea of exact ana- 
lysis, many ol' the learned have engaged in this important 
branch of chemisti'y; but Berzelius' methods excelled all 
that has been done in accuracy. 

We owe to him the best processes for the quantitative 
separation of diflVrent Hubstances; and he determined the 
conipoaition of a gi-cater number of natural or artificial com- 
pounds than any other chemist. Among the most important 
analytical processes for which science is indebted to him, we 
may mention the use of hydrofluoric acid in the analysis of 
siliciferous minerals ; also the use of chlore for the separa- 
tion of metals. His analyses of different minerals, of the 
mineral waters of Bohemia and other localities, cannot be sur- 
passed in accuracy. Qualitative analysis was likewise greatly 
improved by his exertions^ and the application \vhich be made 
of the blowpipe lias rendered the greatest services to mine- 
I'alogical researches. 

The Swedish chemists, among whom Oahn deserves to be 
particularlymentioned,havemadethemostvaIuableuaeofthe 
blowpipe as a means of testing minerals. Although at that 
time scarcely employed in France, this important instrument 
became, in the hands of Berzelius, one of the most correct 
means that could be employed in the analysis of inorganic 
substances. In a work on this instrumeiit, he has pointed 
out its utility, and the advantages to be derived from the use 
of it. {On (he U»e of the Blowpipe in Chemical Analysis and 
Mineraloffical Delertmnafions. Translated fi-om the Swedish 
by F. Fresnel. Paris, 1827.) 

It would be impossible, without entering into very minute 
details, to enumerate even the titles of all Ber/elius' Me- 
moirs: few chemists have imblished so greiit a number. 
Scarcely any substance cau be mentioned which he did not 
make the subject of experiment, and each of his investiga- 
tions compvehends some new method, or some modification 
of known professes, which may admit of useful application- 
in science. 
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Berzelius never published a theory which did not rest on 
facts, and was corroborated by long experience. It is not 
long since we witnessed nnmerouB discusstons on theoretical 
views ; but the iliusti'ioiis Swede considered a theoretical idea 
as deftnitive when it had once been admitted into science, 
unless it «as overthrown by the force of indisputable facts. 
In chemistry, Berzelius opposed many specnlative theories, 
which he admitted, notwithstanding, to be ingenious ; but he 
gave a preference to older opinions, until new results were 
found to have a tendency to strengthen them. If some of 
bis own opinions are not adopted by all chemists, this must 
be ascribed to his excessive caution and circumspection. In 

science entirely founded on experiment, this reserve may 
prevent the admission of a true idea, but, on the other hand, 
it very suldom leads to error. When iic commenced his 
labours at Upsal, the whole science consisted of a mass of 
crude theories soldered together, and hasty attempts were 
made to fill up the most obvious voids by fanciful notions 
having no resemblance to truth. These were the gi'eatest 
obstacles lie had tfl overcome; and hence arose the repug- 
OAnce he always shewed for that mania for theories, which, 
ivsnrping the place of true philosophy, has built hypothesis 
on hypothesis, and given the name of science to results which 
are nothing less than absurd. It would not, however, be 
quite right to say that Berzelius too much depreciated inves- 
tigations of a purely theoretical kind ; hut from this ten- 
dency, although carried a little too far, this important advan- 
tage arose, that when Berzelius adopted a theory it might 
be considered as resting on a secure foundation. 

This circumspection has often exposed him to severe re- 
proach, and yet it was attended with excellent results for 
science ; for no theoretical idea could be introduced into 
chemistry with impunity, when there was such an authority 
to discuss ii in all its bearings, and tlms test its real value. 
'WiAout wishing to find fault with the meritorious efforts of 
ilioHe who have endeavoured to introduce new ideas into the 
Beience, we nevertheless think that Bei-zelius has done more 
by bis cautious and analytical spirit, than the greater partof 
tiiose who huve adopted new ideas without previous examina*'J 
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tioi), anil wbo, vvlien they htive bcL-ome general, have boasted 
loudly of tlieir foresight and perspicacity. It was natural 
that a man so excessively careful and precise in his own re- 
searches, should judge with severity of the labours, and espe- 
cially the presume'! discoveries, of others. Some have pre- 
sumed to ascribe this tendency in our philosopher, when 
acting as a critic, to a jealousy unworthy of his noble nature, 
and have declined to regard it as a proof of the ai-dent lov« 
he bore to the science which occupied every hour of Uis 
existence. 

Berzeiius was jealous only for chemistry. Considering his 
extensive experience, be could not be otherwise than opposed 
to the imaginary theories in which the ardent spirit of inno- 
vators delights to indulge. If he clung eagerly to old truths, 
his conduct shews most satisfactorily that such a disposition 
was no way incompatible with persevering research for what 
yet remained to be discovered. 

Berzelius' investigations on animal chemistry are likewise 
very important ; v/e may mention particularly, those relating 
tn the blood, bile, and other parts of organism. He discover- 
ed the presence of lactic acid in the different animal fluids, 
such as blood, milk, urine, tears, &c., a discovery which 
was of great importance for medical science, that is to say, 
for the chemistry of life. 

Electricity, vegi'table chemistry, and physiology, have heea 
enriclied by the labours of this illustrious chemist. He im- 
proved everything he- touched, and we may say of him, with- 
out fear i if contradiction, tliat he was at once the most inde- 
fatigable and moat profitable labourer that ever appeared in 
the field of science. 

After having spoken of Berzelius, in relation to his per- \ 
Honal works, it remains for us to consider him as a critic. In 
this respect, he has unquestionably exercised as much influ- 
ence on the sciences as by Ibis discoveries. 

The examination and criticism to which, for upwards of 
twenty years, Berzelius submitted tlie works of chemists and 
and natural philosophers in his Comples Rendiis anniteU, have 
often excited against him the anger of authors, who some- 
times thought that he spoke of them witii too great freedom. 
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In our Jay, it has even betii said, that few I'Vitieli >(orka 
fuund favour in his eyes, iitileas they were written in the 
siiirit of his doctrineB, or modelled after his theories. This 
is one of the most unjust accusations that could lie advanced 
against him ; and we have only to peruse his interesting 
Complet lietidug, to he convinced that it is altogether false. 
We might have wished, indeed, that the conscientious work 
of Berzelius had been a simple Btatistical view of the progress 
of the science, instead of belug a report on that progress ; 
that is to say, at once a nitioiial exposition, and a judgment, 
MJtli the reasons on which it was founded. 

Others have alleged that these official judgments had no 
object or utility ; that to expose, decide upon, and combat 
researches which required long and laborious study, was a 
1 bad and ungracious undertaking. Some have even gone the 
length of saying that these reports are not his own work, but 
merely a compilation made by obliging and inexperienced 
pupils ! 

When scientific criticism is conscientiously conducted, we 
shall always plead its defence against detractors ; and those 
who love science for its own sake, and not for the reputation 
it sometimes confers, or the profitable employment which it 
BtJU more rarely procures, will certainly be of our opinion. 
It is of the highest importance that error should not be in- 
troduced into science, and it is consequently necessary that 
eminent men should be found willing to devote themselves to 
the toilsome task of examining the discoveries and works 
which every day appear, in order to sanction with their au- 
thority such as are true, to do justice to such as their authors 
produce, and endeavour in this way to enrich the common 
domain. It is even one of the greatest misfortunes we have 
to lament, that the death of Berzelius has left ua completely 
destitute of this scientific criticism ; for he alone, if we may 
BO speak, stood as a sentinel in advance surveying the hori- 
zon, ever ready to assail rash or false theories, ill-conducted 
experiments, or factitious explanations. 

Far from finding fault with Berzelius' courage in his frank 
and distinctly- expressed appreciations of the deserts of others, 
■we eagerly hope that others will be found to imitate his 
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glorioiifl examjile. Critit-ifiin lias tLe great advantage of ex- 
citing emulation, of drawing the attention of competent 
judges to experiments aniJ tlieoriea, which would spring up 
only to perish, if they were not resisted. W!io does not 
know, and is not ready to confess, that a serious examina- 
tion, even though hostile and severe, is much preferable to 
the subject being allowed to pass over in silence ? 

Bnt in order to criticise the works of others, and form a 
judicious and intelligent estimate of them, a union of qualities 
is required, which unfortunately are rarely met with in a 
single individual, hut whicli Berzclius possessed in a high 
degree. We do not indeed pretend that this illustrious 
chemist was without faults, that he was a diamond without 
a flaw; Alas! No! he was a man, and as such, liable to 
error. But we maintain against all. that few learned men 
have united in the same degree, eminent and indisputable 
merit, a theoretical and practical snperiority universally re- 
cognised, a profound knowledge of all that has been done ; 
and, finally, the consciousness that he had a duty to fulfil, a 
mission to execute. 

Yes, we regret Berzelius, fi)r we can never forget the 
eminent services he rendered every day to science, and we 
lament to Bee the threshold of the temple henceforth without 
a guardian, admitting the entrance of every crude theory, 
and every vagary of the imagination . Chemistry, in our day, 
is taking a wrong direction, and the eye of the philosopher 
observes it with soitow again entering upon the dark path 
from which the past centuryhad scarcely extricated it. Chan- 
cellor Bacon, the mystic Paracelsus, and before them, our 
countryman Van Ilelmont, had however pointed out the su- 
periority of experiments to preconceived theories, and the 
worth lessness of systems formed before experiment ! In the 
present day, there is no unity in the work : some seek for a 
new classification, or a new system ; they imagine that they 
find a system while seeking for it, and giving, according to 
the expression of a modem author (Kireevsky HUlorie deg 
legUlateurs clUmUtee), a nete aspect to ihe great tc&rk; they 
assume altogether the character of the ancient alchemists. 
Others endeavour to teach organic chemistry ; they mystify 



— tliey do nothing that is of any use. Ought not a new 
Perzelius to seize the sceptre fallen from the lifeless hands 
f the illiiatidous critic, in order to recall these fruitless la- 
[Kiurera to order, and shew them by his example, huw science 
.should be promoted 1 . . , . 

Id his personal relations Berzelius was simple and plain, 
without those pretensions which, arising from an exaggerated 
potion of their own importance, sometimes diminish the plea- 
Bare which ought to be derived from the company of men emi- 
pent in science. He rose at an early hour, and no visitor ever 
found him unoccupied. No one, whoever ho might be, could 
jBver complain of his reception. Heknewthjfull valueoftime, 
and he endeavoured to make others know it also. During a 
^career of seventy years, forty-four of whieh \vere passed in 
ihe same city, engaged without intermission in difficult, and 
*ometimes painful undertakings, Berzelius knew how to pre- 
rServe the attachment of hia pupils, the friendship of his col- 
leagues, the esteem of his sovereign, and the i-espeot of ail. 
|klany of the most distinguished chemists of the age resorted 
to his laboratory, such as Mitscherlich, Gmelin, Henri, and 
.Gustavus Rose, Wcehler, Magnus, Arfwedson, Mosander, 
'&c. All entertained a boundless respect for their master, 
for they regarded him as the primary cause of their success 
an science, as the spirit which formed their minds, and gave 
k proper direction to their studies. 

Perhaps wo shall be accused of having attempted an eloge 
rf Berzelius ; hut our ambition has not been so aspiring. 
While defending this great manfrom the unjust reproaches 
with which he has been assailed, it has been our desire, on 
■this solemn occasion, to call to mind his principal titles to 
e. In describing the course of a life as lengthened as 
It was well employed, we have endeavoured to shew to all 
young chemists, that present tendencies may lead them astray, 
and how they may succeed in laying the foundation of an im- 
^rishable reputation, and a glorious name ; how, in oi-der 
to advance the experimental sciences, it is necessary to sus- 
ifun natm-al genius by a steadfast perseverance, and a conti- 
nual labour, which nothing should discourage. 
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On the Belaiions of Trap-Rocks with the Ores of Copper and 
Iron, and the similarity of the Schalstein of Dillenburg^ the 
Blatterstein of the Harz, and the Gabbro of Tuscany. 

(Continued from vol. xlvi., p. 306.) 

I. The Relations of Trap-Rocks with Ores of Copper and Iron, 

This extension of geognostie relations between reposito- 
ries exclusively cupriferous and the trap rocks, gives some 
importance to a more detailed examination than we have 
had occasion to make, of the copper ores and traps of Bilien- 
burg. We find, indeed, between the veins of this country 
characterised by copper pyrites and the greenstones, which 
form the principal features of the accidents and composition 
of the country, relations different from those we have pointed 
out in Tuscany, and which add some facts to the relations 
which, in so many instances, render copper ores subordinate 
to trap-rocks. 

If we examine the environs of Dillenburg on the geological 
map of Germany, we will perceive that this country, lying to- 
wards the northern border of Nassau, forms an islet in the 
transition mass remarkable for its peculiar composition. 
Narrow zones, composed of alternations of slates and lime- 
stones, supposed to be Devonian, nm from the south-west to 
north-east, following the general direction of the great zone 
of anthraxiferous limestones, which traverse Belgium and 
Rhenish Prussia, more to the north. These slates and De- 
vonian limestones lie above the greywackes and Silurian 
slates of the mass, interrupted by strongly-developed trap- 
rocks, arranged in zones following the same direction. A 
second group of the same rocks, aflfecting the same disposi- 
tion, is found a little more to the south from Limburg to 
Weilburg and Braunfels. 

II. Relations of the Schalstein of Dillenburg^ the Blatterstein of 

the Ilarz, and the Gabro of Tuscany, 

The trap-rocks of Dillenburg cover a considerable surface 
(8 to 10 square leagues), without, however, being very conspi- 
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buouB, because their blunted forms present only gentle slopes 
Covered by an active vegetation. But they can be studied in 
Ih) numerous excavations, where we perceive the massive struc- 
r. ture of the greenstones, a structure often globular, so as to 
present mammelated surfaces. 

The tissue of these rocks is generally homogeneous and 
teoropaet ; their colours deep, often ochi*eous on the surface, 
tut greenish in the fractures which reach the unaltered rock. 
[ These appearances, moreover, are subject to variations suffi- 
I ciently indicated by the multitude of names applied to them, 
I such as greenstone, traps, variolites, amplubolites, dioritea. 
If we look for analogous formations, these rocks can- 
\ not be better compared than with those, which, in fact, bear 
the same names in the group of the Harz mountains. 

■ If we study attentively some rtf the principal trap masses, 

■ we observe that the central part is pretty constant in its 
il characters ; it is a green rock, homogeneous and compact, the 
a true type of greenstone. The variations which have caused 

80 many different names to be applied to it, occur principally 
i towards the exterior zones ; a condition which we have pointed 
t out in the serpentine masses of Tuscany, and which likewise 
tl exists in the greenstone of the Harz. If we examine the 

true rocks of contact, we shall find them exhibiting charac- 
^ ters still more complex, but which always remind us of some 

^ of those of the trap type. 

g These rocks of contact are designated at Nassau by the 
j^ general denomination ai schatxlein. 

^ It is very difficult to define sehalstein. It is most fre- 
^ quently a compact and lithoid rock, green or reddish, much 
_ rent, especially in the general direction of the stratification ; 
some varieties are even slaty, others are brecciform and 
massive. The red colour of scbalstein sometimes becomes 
very deep, and it contains, occasionally, conformable beds 
of red peroxide of iron. Lastly, the variolitic amygdaloids, 
with calcareous nodules, also form part of the sehalstein, and 
develop themselves more especially in the parts of the loca- 
lity where the Devonian limestones exist. 

The sehalstein has long attracted the attention of those 
who have studied the rocks of Nassau. Bechor, Walchner, 

1 vol.. XLVit. NO. xnii. — jui.v 1849. 
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StiflFt, Leonardt, de Dechen, &c., have described the ch 
ters of these rocks, and distinguished from the sdiali 
properly so called, !«/, The kalktrap^ which are con 
rocks, homogeneous, green or red, characterised by • 
ture of limestone with the elements of the greenstone ; 
The numdehiein^ which are nothing else than oar am] 
loids, rocks of contact which connect the preceding witl 
greenstone. 

M. Oppermann publislied, in 1836, a treatise oo the m 
stein and kalktrap, in which he reviews all the opinions 
viously published. These rocks, he says, are situate si 
contact of the greenstone with the grey wackes, slates 
limestones, in such a manner tliat, according to the 1 
lities, they may be studied in very different media, wl 
characters they reflect. M. Becher has studied the so 
stein principally in the limestone formation, Walohnei 
the formation of clay-slate, and Stifil in the greensta 
so that each of them has characterised these rocks bjr 
predominance of lime, clay, or magnesia. 

All these observers appear to agree in regarding the sol 
stein, kalktrap, and mandelstein, as rocks subordinate 
greenstone, forming the passage between the cryatall 
rocks and the argillaceous or limestone rocks. Some 
them, however, have separated the argillaceous schalsti 
which they consider as a normal rock subordinate to the sli 
rocks ; while the kalktrap and the mandelstein canned 
supposed to have any other origin than the greenstoi 
With regard to ourselves, we consider all these varieties 
metamorphic rocks. 

If we set aside the amygdaloids, the schalstein exhibits t 
greater part of the characters assigned to the green and r 
gabbro of Italy. By the amygdaloids and subordinate be 
of oligistic iron, they becom^e confounded with the blatte 
stein of the Harz. 

All the considerations we have brought forward to she 
that the gabbro is stratified, may be applied to the scha 
stein and blatterstein, for these three types of rocks presei 
remarkable resemblances in the conditions of their poi 
tions. All the three are found towards the outskirts of tl 
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.p- rocks to which they are suboi'dinate, follow the contoura 
if the masses, and, at the same time, the stratified direo- 
■I tions of the upraised deposits. All the three exhibit distinct 
*i miiiei'alogical transitions, which unite, on the one hand, 
K the rocks evidently eruptive, and, on the other, the rocka 
^ evidently stratified. Finally, all the three are partially 
I charged with red peroxide of iron, too abundant to admit of 
the supposition that it arises from the superoxidisation of the 
ipe-esiating iron, and which, according to all probability, 
iought to be ascribed to special emanations. 

On studying the relations of the schalsteina with metalli- 
ferous repositories, we shall find further occasion to point 
out other identities. Let us take an example which \vill af- 
■ford US an opportunity, in the first place, of stating precisely 
the conditions of the position (^gisemeni) of the greenstones, 
ihe schalateins and stratified rocks of Dillenburg, and then to 
^escribe the direction and composition of the metalliferous 
xepoaitories foimd in these forma-tions. 

To the north of Dillenburg, the valley of the Dill is en- 
closed by mountainous groups which contain mines of 
copper worked for a long period, hut now only on a small 
scale. On the left bank, an English company has opened 
pretty extensive works in the neigh boiu-hood of Nanzenbach ; 
and, on the right bank, many German companies arc scat- 
tered about, particularly above the village of Weidraansheil, 
P where the mines of Stangenwaage, Bermausglucke, Gnade- 
Gottes, and Haus-Nassau are situated. The formation con- 
taining these varied repositories is in very strongly inclined 
strata, running north-east, sonth-west, following the general 
course of the devonian and silurian strata of the country ; so 
that the projection of the different constituent strata forma 
a succession of rather unequal parallel bands which intersect 
the valley of the Dill. These beds belong to the bluisli clay- 
slate, alternating with some calcai'eous beds, and form the 
principal mass of the formation ; but they are interrupted 
by large masses of greenstone, which are most frequently 
inserted conformably to the planes of stratification, and shew 
themselves with all their rocks annexed. These annexed 
rocka are the red clay-slate, which i-epresents the first de- 
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g^ree of alteration in the upraised formation and the m 
stein.* 

One may study the different rocks of the formatioi 
going to the mines by the narrow road to the north-^ 
Dillenburg, which runs along the side of the naked 
ments. We can distinguish the massive and undolated i 
faces of the greenstone at a great distance, and, in the ■ 
heaps, the most varied specimens are to be found of the re 
traversed by the mine galleries, which are mostly piei 
perpendicularly to the direction of beds, so as to cat ao 
the whole of them. By the aid of plans of the mineSy wl 
the different formations are marked in accordance with 
description of the metalliferous repositories, we gain a prei 
knowledge of their mineralogical characters, and reUri 
position. 

In a mineralogical point of view, the schalstein, wb 
characters are so variable, are the most interesting roc 
We find among them brecciform varieties, with green or r 
dish angular fragments ; amygdaloidal varieties, with a lo 
ture of calcareous spar, which is sometimes in irregular vei 
sometimes in radiated globules ; lastly, we find among th( 
those green or red varieties, compact and homogeneoi 
which throw so much uncertainty over the origin of th< 
rocks. Among the rocks connected with the schalstein, a 
having the same direction, we may mention the red peroxi 
of iron, which forms irregular beds from 1 to 3 or 4 yar 
in thickness. At the mine of Stangenwaage there is a thi 
bed of this oligistic iron foiind on the roof of a bed of schs 
stein, and which exhibits all the peculiarities of position o 
served in banks of oligistic iron subordinate to the blatterste: 
of the valley of Lehrbach, in the Harz. In the mining hea] 
we are struck with the flat shape of all the fragments < 
schalstein, and on examining the rock in siiu, we perceiv 
that the principal fissures which produce this structure, an 



* There is still a further approximation to be noticed between the alterv 
rocks of Dillenburg and those of Tuscany. The two degrees of alteration ar 
represented in the two localities ; the first by the red slates of Nassau and th 
red gnlestri of Tuscany ; the second by the schalstein and the gabbro. 
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^Kven BODietinies give the rock a. slaty structure, are parallel 

Bio tlie planes of stratification. 

• With respect to the geological situation of the sclialatein, 

■ we may mention a fact observed in the mine of Stangen- 
waage ; namely, that the beds of scbalstein are sometimes 
Ipontained between the slaty or calcareous beds, without be- 
iing in immediate contact with the greenstones. This isola- 
,tion is pretty frequent, and, if we connect it with this other 
ifact, that the greenstone is still more frequently in imme- 
diate contact with the slaty formation without intermediate 
borders of schalstein, we come to t)ie conclusion, that the 
origin of the schalstein is not simply owing to circumstances 
of contact. These rocks, as well as the beds of oligistic 
iron, to which we shall afterwards advert, probably arise 
from complex and prolonged phenomena of emanations which 
have followed the eruptions of the trap. 

Let us now examine the conditions of the cupriferous re- 
ipositories. These repositories consist of pretty numcTOus 
Teins; some of them, continuous and ratlier wide, follow a 
general direction, pei-pendicular to that of the beds, although 
it is somewhat tortuous. These are the master veins. 
Others, much more numerous, are short and very naiTow ; 
their direction is generally oblique, and they are often con- 
founded with the planes of stratification. 

The principal vein of Stangenwaage (Jiaupf-gang) tra- 

\ verses in this way the series of all the beds of the formation, 
and is consequently found in yerj; heterogeneous media. The 
principal contents are quartz, to which may be added, in 
greater or less quantity, peroxide of iron, and the debris 
coming from the rocks of the I'oof and walls. C!opper pyrites, 
pure, and often crystallized, ai'e found in these vein-stones 
{ganguea^ and the experience oi' the miners has long since 
proved, that the veins are never wide and rich in copper pi/- 
rites, but when they traverse the greenstone and schalstein. 

The works of the mine of Stangenwaage demonstrate the 
truth of this law. The miners have given the name of en- 
richment (edle-mitlel) to the parts which contain the copper 
pyrites in largest proportion ; now these enrichments exist 
only when the veins cross the above-mentioned rocks. 
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On the Ifeiafions of Trap-Htfcks mih (he Ores of i 'opperX 
Iron, and (he nimilariiif of the Schaistein of Diitenfmr^^^ 
Blatterstein of the Hatz, ant/ the (iabbro of Tittcany. 

(Continued from toI. xlvi., p. 3UC.) 

I. The Relations of Trap-Horks with Ores of Copper atid In 

This extension of gcognostie relations between repofl 
ries exclusively cupriferous and the trap rocks, gives a€ 
importance to a more detailed examination than we h 
had occasion to make, of the copper ores and traps of D31 
burg. We find, indeed, between the veins of this coaa 
characterised by copper pyrites and the greenstones, wk 
form the principal features of the accidents and compoait 
of the country, relations different from those we have poin 
out in Tuscany, and which add some facts to the relatii 
which, in so many instances, render copper ores subordin 
to trap-rocks. 

If we examine the environs of Billenburg on the geologi 
map of Germany, we will perceive that this country, lying 
wards the northern border of Nassau, forms an islet in * 
transition mass remarkable for its peculiar compositi 
Narrow zones, composed of alternations of slates and lit 
stones, supposed to be Devonian, run from the south-wesi 
north-east, following the general direction of the great « 
of anthraxiferous limestones, which traverse Belgium a 
Rhenish Prussia, more to the north. These slates and ] 
vonian limestones lie above the greywackcs and Siluri 
slates of the mass, interrupted by strongly-developed to 
rocks, arranged in zones following the same direction. 
second group of the same rocks, affecting the same dispc 
tion, is found a little more to the south from Limbai*g 
Weilburg and Braunfels. 

II. Relations of the Schalstein of Dillenbunj, the Blatterstein 

the Ilarz^ and the Gabro of Tuscany. 

The trap-rocks of Dillenburg cover a considerable surfi 
(8 to 10 square leagues), w\tVio\ii,\iovj^\^T,\i^vcL^N«r5 qmbs,. 
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ccouB, because their blunted forms present only gentle slopes 
covered by an active vegetation. But tJiey can be atudied in 
numerous excavations, where we perceive the massive struc- 
ture of tbe greenstones, a structure often globular, so as to 
present mammelated surfaces. 

The tissue of these rocks is generally homogeneous and 
compact; their colours deep, often ochreous on the surface, 
but greenish in the fractures which reach the unaltered rock. 
These appearances, moreover, are subject to variations suffi- 
ciently indicated by the multitude of names applied to them, 
BDch as greenstone, traps, variolitea, amphibolites, diorites, 
&c. If we look for analogous formations, these rocks can- 
not be better conipared than with those, which, in fact, bear 
tbe same names in the group of the Harz mountains. 

If we study attentively some rtf the principal trap masses, 
we observe that the central part is pretty constant in its 
characters ; it is a green rock, homogeneous and compact, the 
true type of greenstone. The variations which have caused 
Bo many different names to be applied to it, occur principally 
towards the exterior zones ; a condition which we have pointed 
Fut in the serpentine masses of Tuscany, and which likewise 
ixtsts in the greenstone of the Harz. If we examine the 
true rocks of contact, we shall find them exhibiting charac- 
ters still more complex, but which always remind us of some 
of those of the trap type. 

These rocks of contaet are designated at Nassau by the 
general denomination of schahlein. 

It is very difficult to define schalstein. It is most fre- 
quently a compact and lithoid rock, green or reddish, much 
rent, especially in the general direction of the stratihcation ; 
some varieties are even slaty, others are brecciform and 
massive. The red colour of schalstein sometimes becomes 
very deep, and it contains, occasionally, conformable beds 
of red peroxide of iron. Lastly, the variolitic amygdaloids, 
with calcareous nodules, also form part of the schalstein, and 
develop themselves more especially in tlie parts of the loca- 
lity where the Devonian limestones exist. 

The schalstein has long attracted the attention of those 
who have studied the rocks of Nassau. Bechor, Walchner, 

VOL. xi,vij. so. xctn.—JviA' 1849. 
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Stifft, Leonai-dt, iK- Declien, &c., have described tbe cliarac- 
ters of these rocks, and distinguished from the schalatein, 
properly ao called. 1st, The kutktrap, which are compact 
rocks, homogeneona, green or red, characterised by a mix- 
ture of limestone with the elements of the greenstone ; 2rf, 
The laandeUteiii, which are nothing else than our amygdar 
loids, rocks of contact which connect the pi*eceding with the 
greenstone. 

M. Oppermann published, in 1836, a treatise on tbe schal- 
stein and kalktrap, in which he revisws all the opinionspre- 
vionsly published. These rocks, he says, are situate at the 
contact of the greenstone with the greywackes, slates, 
limestones, in such a manner that, according to the loca- 
lities, they may be studied in very diflerent media, whose 
charactei-s they reflect, M. Becher has studied the schal- 
stein principally in the limestone ftMTnation, Walchner in 
the fonnation of clay-slate, and Stiflft in the greeoatMie 
80 that each of them has characterised these rocks by tbe 
predominance of lime, clay, or magnesia. 

All these observers appear to agree in regarding the sf^al 
stein, kaliitrap, and mandelstein, as rocks subordinate to 
greenstone, forming the passage between the crystalline 
rocks and the argillaceous or limestone rocks. Some of 
them, however, have separated the argillaceous schalatein, 
which they consider as a normal rock suboi-dinate to tbe slaty 
rocks ; while the kalktrap and the mandelstein cannot be 
supposed to have any other origin than the greenstone. 
With regard to ourselves, we consider all these varieties 
metamorphic rocks. 

If we set aside the amygdaloids.theschalstein exhibits tbe 
greater part of the characters assigned to the green and red 
gabbro of Italy, By the amygdaloids and subordinate beds. 
of oligiatic iron, tbey become confounded with tbe blatter- 
fitein of tbe Harz. 

All the considerations we have brought forwartl to shew 
that the gabbro is stratified, may be applied to the schal- 
atein and blatterstein, for these three types of rocks present 
remarkable resemblances in the conditions of their posi- 
tions. All the three are found towards the outskirts of the 
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rocks to which they are suboi'dinate, follow the contours 
the masses, and, at the same time, tlie stratified direc- 
of the upraised deposits. All th@ three exhibit distinct 
linei-alogical transitions, which unite, on the one hand, 
the rocks evidently eruptive, and, on the otiier. the rocks 
evidently stratified. Finally, all the three are partially 
charged with red peroxide of iron, too abundant to admit of 
tJie supposition that it arises from the superoxidiaation of the 
pre-existing iron, and which, according to all probability, 
ought to be ascribed to special emanations. 

On studying the relations of the schalsteins with metalli- 
Cerous repositories, we shall find further occasion to point 
OQt other identities. Let ua take an example which will af- 
ford us an opportunity, in the first place, of stilting precisely 
the conditions of the position { gisement) of the greenstoneB, 
the schalsteins and stratified rocks of Diltenburg, and then to 
describe tlie direction and composition of the metalliferous 
repositories found in these formations. 

To the uopth of Dillenburg, the valley of the Dill is en- 
closed by mountainous groups which contain mines of 
Cf^per worked for a long period, but now only on a small 
scale. On the left bank, an English company has opened 
pretty extensive works in the neighbourhood of Naiizenbach ; 
tuid. on tlie right bank, many German companies are scat- 
tered about, particularly above the village of Weidmansheil, 
where the mines of Stangenwaage, Bermausgliicke, Gnade- 
Gottes, and Haus-Nassau are sitiiated. The formation con- 
taining these varied repositories is in very strongly inclined 
strata, running north-east, south-west, following the general 
course of the devonian and silurian strata of the country ; so 
that the projection of the different constituent strata forms 
a succession of rather unequal parallel bands whivh intersect 
the valley of the Dill. These beds belong to the bluish clay- 
slate, alternating with some calcareous beds, and form the 
principal mass of the formation ; but they are interrupted 
by large masses of greenstone, which are most frequently 
inserted conformably to the planes of stratification, and shew 
themselves with all their rocks annexed. These annexed 
rocks are the red clay-slate, which represents the first de- 
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gi-ee of alteration in the upraised formation and the Bchal- 
stein.* 

One may study the different rocks of the formation by 
going to the mines by the narrow road to the north-weat of 
Dillenburg, which nins along the side of the naked escarpe- 
ments. We can distinguish the massive and undulated sur- 
faces of the greenstone at a great distance, and, in the mine 
heajts, the most varied specimens are to be found of the rocks 
traversed by the mine galleries, which are mostly pierced 
perpendicularly to the direction of beds, so as to cut across 
the whole of them. By the aid of plans of the mines, where 
the different foi-mations are marked in accordance with the 
description of the metalliferous repositories, we gain a precise 
knowledge of their mineralogical characters, and relative 
position. 

In a mineralogical point of view, the schalstein, whose 
characters are so variable, are the most interesting rocks. 
We find among them brecciform varieties, with green or red- 
dish angular fragments ; amygdaloidal varieties, with a. mix- 
ture of calcareous spar, which is sometimes in irregular veins, 
sometimes in radiated globules ; lastly, we find among them 
those green or red varieties, compact and homogeneous, 
which throw so much uncertainty over the origin of these 
rocks. Among the rocks connected with the schalstein, and 
having the same direction, we may mention the red peroxide 
of iron, which forma irregular beds from 1 to 3 or 4 yards 
in thickness. Attbe mine of Stangenwaage there is a thick 
bed of this oligiatic iron found on the roof of a bed of schal- 
stein, and which exhibits all the peculiarities of position ob- 
served in banks of oligistic iron subordinate to the blatterstein 
of the valley of Lebrbach, in the Harz. In the mining heaps 
we are struck with the flat shape of all the fragments of 
schalstein, and on examining the rock in situ, we perceive 
that the principal fissures which produce this structure, and 



« Thertiaatillofurther aiJprotimatioQ tobe Qotiqad between the altered 
rucks of DilUaburg and tbuae of TaBcany. The two degrees of alteration an 
represented in the twn localitiee ; the iirsl by tbe red eIbIbb of Ksssau aod the 
red i^lcttH orTii?rniiy ; the necoiid by the Bchslalein nod the gabbra. 
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] Boaietimus give tbe rouk a. slaty structure, are parallel 
to the plane» of eti-atifi cation. 

With respect to the geological situation of tie schalstein, 
we may mention a fact observed in the mine of Stangen- 
:waage ; namely, that the beds of sclialstein are sometimes 
liontained between the slaty or calcareous beds, without be- 

» in immediate contact with the greenstones. This isola- 
tion is pretty frequent, and, if we connect it with this other 
;, that the greenstone is still more frequently in imme- 
idiate contact with the slaty formation without intermediate 
^rders of schalstein, we come to the conclusion, that the 
origin of the schalstein is not simply owing to circumstances 
.of contact. These rocks, as well as the beds of oligistic 
iron, to which we shall afterwards advert, probably arise 
frnva complex and prolonged phenomena of emanations which 
^lave followed the eruptions of the trap. 

Let us now examine the conditions of the cupriferous re- 
Imsitories. These repositories consist of pi-etty nnmereus 
nreins; some of them, continuous and ratiier wide, follow a 
general direction, perpendicular to that of the beds, although 
Jt is somewhat tortuous. These are the master veins. 
Others, much more numerous, are short and veiy naiTow ; 
their direction is generally oblique, and they are often con- 
foimded with the planes of stratification, 

The principal vein of Stangenwaage (Jiaupl-ganff) tra- 
verses in this way tbe series of all the beds of the formation, 
jand is consequently found in very heterogeneous media. The 
|irincipal contents are quartz, to which may be added, in 
greater or less quantity, peroxide of iron, and the debris 
pomingfrom the rocks of tlie roof and walls. Copper pyrites, 
^ure, and often crystallized, are found in these vein-stones 
^attguea,) and the experience of the miners has long since 
proved, Ikat the veins are never wide and rich in copper py~ 
tiles, but when they traverse the greenstone and achaUtein. 

The works of the mine of Stangenwaage demonstrate the 
j^uth of this law. The miners have given the name of en- 
richment (edte-miltel) to the parts which contain the copper 
pyrites in largest proportion ; now these enrichments exi»t 
only when the veins cross the above-mentioned rocks, 
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We miiy perceive that there is bei*e a law determining the 
richness of veins, which may be explained by this fact ob- 
served in the veins of other countries, namely, that the fis- 
sures are il! developed in slaty formations, so that the veins 
in them are narrow, and filled with steril debris ; while tie 
greenstone and sehalstein, by the open and distinct natureaf 
their fractures, have presented wider and more durable inlets 
to the metalliferous emanations. A second law, however, 
comes to add to the importance of the first, and authorizes 
us to attribute a more direct and decided metalliferous in- 
fluence to these rocks ; namely, that these vein*fisaures, which 
from their origin have but little dependence on the enclosing 
rocks, exist onlv in positions analogous to those we have <i 
scribed, positions really subordinate to the trap-rocks. 

Accordingly, in the vast transition mass of the Rhenish 
Provinces, the characteristics of mineral riches are sparry 
iron, blende, and galena : few copper mines, properly so called, 
exist there, unless it be some veins, forming an esception to 
the general arrangement at Rheinbreitenbach. Throughout 
the whole trap country of Dillenburg, we observe, on the 
contrary, a multitude of veins, exclusively characterized by 
oligistic iron and copper pyrites, and the richest places there 
are always in the relations of vicinity or contact with the 
trap-rock. When we leave the traps, for example, and re- 
pair to the county of Siegen, so rich in ores, we find that the 
copper pyrites becomes only an accidental mineral.* 

The constitution of the metalliferous formation of Dillen- 
burg, and the relations which regulate the richness of the 
veins, give rise to a vei-y interesting arrangement. 

The alternating beds which form the mass of Stangen- 
waage, are highly inclined, and dip at angles from 55 to 75 
degrees. Now, as the veins which cross these alternationB 
almost perpendicularly to their direction, become rich in the 
greenstones and schalstein which dip under the same angles, 
it follows that the metalliferous zones of the veins are in- 
clined as the vertical sections of these beds. Thus, then, by 

• tatii inilebud to M. lleosler, chiar mining-engineer in the diitrict of Hl^gen, 
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referring tlie allure of the metalliferous zones to the direction 
and inclination of the veins, we find Mn((Aa ioMea o/'en«cA/np«f 
/allow inclmed fines, diagonal between the inclination and direc- 
tion of the veins. 

This diagonal allure of the metalliferous zones in vetna, 
ia not an exceptional fact; examples of it are mentioned in 
the veins which occur on the right bank of the Rhine, from 
Holzappel to St Ooar ; but here this fact is explained by the 
inSuence and direction of the enclosing rooks. This, then, 
is still another example of the study of the tlieory of veins 
and their geognostic relations serving as a. guide to miners. 
We see. in fact, that vertical works, undertaken to intersect 
at some depth the ascertained profitable parts in the first 
levels, might lead to steril zones ; we might be misled by 
I want of success in this way, and be induced to declare that 
tfae veins presented no guarantee of richness in depth. 

The subterranean origin of ores in the metalliferous repo- 
sitories is no longer, in the present day, considered doubtful ; 
but among the facts wluch demonstrate this origin, a first 
{)lace must be assigned to their almost constant connection 
with the eruptive rocks. All the proofs furnished by the 
^j^aracters of volcanoes, or by certain igneous masses which 
eoutain ores, such as the amphiholites of Tuscany, the traps of 
iKewena Point, the greenstones of Siberia, the serpentines of 
JBeicheustein in Silesia, he, may in strictness be rejected, hb 
^suiting from local and limited facts, an objection which 
ieanDot be made to facts so vast and general as geognostlc 
relations. These relations change their form, they are more 
■or less direct, but when we see them reproduced at the most 
.remote points of the globe, and over vast surfaces — when we 
'find them inscribed on the plans of mines, and in the lan- 
^age of workmen, we cannot fail to consider them as fur- 
nishing a most convincing argument in favour of the subter- 
ranean origin of ores, 

The greenstones of the neighbourhood of Dillenburg afford 

remarkable case of the dissemination of ores in the very paste 

of tlie eruptive rock. It is a dyke, from 5 to 10 yards broad, 

penetrated with sulphuret of nickel in crystals or needles, 

Mhich penetrate the whole paste in such a way as to leave 
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little doubt as to the fact of their being contemporary. The 
milling, whii:h is of old date, has found a source of the pro- 
duction of nickel in these greenstones of great interest, for 
it IB employed on an ore hitherto very rare, and whose «nq»- 1 
tive origin cannot be doubted. 

The connection of the Dillenburg schalstein with the ores ef 
copper, is a consideration to be added to those on which we 
have rested their assimilation to the gabbro of the North West 
of Italy ; on the other band, their still mure intimate connec- 
tion with the repositories of oligistic iron, diffused abundantly 
throughout Nassau, identifies them in a still more direct 
manner with the hlatterstein of the Harz. 

We have pointed ont this law (" Etudes Burles mines'") which 
regulates the positions of the oligistic iron of the Harz, es- 
pecially in the valleys of Lerb;K'h and Altenau, namely, that 
these ores btdong to repositories of contact subordinate to the 
blatteratein and greenstone, and even inserted accidentally 
into their own mass. Thia law is expressed in the mine of 
Stangeriwuage, where we see a thick repository of oligistic 
iron forming a aalbande to the schalstein, and other antall 
beds of less importance entering into the very mass of the 
schalMtein and gi'ceiistone, always parallel to the general 
plane of utratification. 

The repositories of peroxide of iron are still more numerous 
in Dillenburg than in the Harz, and always in the same con- 
ditions as to position. In order to give an idea of their 
abundance, we may mention the fact that the foundries in 
the neighbourhood of Herborn may derive their ores from 
forty rejiositories either mined or known. This richness in 
iron-oreextends to thegroup of greenstone south from Nassau. 
There are likewise banks of oligistic iron, of all dimensions, 
subordinate to the schalstein, so that a certain number of 
them has been mined to levels accessible by drainings not 
of an expensive character, while others have furnished ores 
from time immemorial. These ores, which are rich and of 
good quality, are sold for not more than seven francs a ton. 

Recapitulating wliat has been stated respecting the rela- 
tions of green atont and schalstein with metalliferous reposi- 
tories, we find, then, the trap-rocks, \st, Exerting enricbing 
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' influences ou numerous cupriferous veins, whose development 
s also subordinate to them ; 2(/, Containing accidentally cli- 
matic iron enclosed in globular sliapea in their masses, and 
sulphuret of nickel disseminated in contemporaneous crys- 
tals; Zd, Presenting relations of contact with the multi- 
plied repositories of oligistic iron. 

The schalstein of Dilleuburg, the blatterstein of the Harz, 
»nd the gabbro of Italy, rocks which we have assimilated, as 
ssulting, the whole three, from metamorphic influences de- 
veloped at the point of contact with the masses of trap, have 
% common character of the most striking kind, which is the 
strong red colour they impart to a great portion of the rocks 
(they contain. In their normal state, these rocks are green, and 
■eahibit, in a more or less distinct form, the characters of the 
krap masses to which they happen to be subordinate, establish- 
ing the passage between the eruptive rock and the upraised 
'Stratified rocks. The proportion of protoxide of ii-on which 
^ej contain in this normal state, prevents us supposing the 
)7«dden!ng here to he the result of a simple superoKidatiou of 
f re-existing iron; the iron is snperadded.andinsuch quantity 
^at the rocks are connected by transitions and relations of 
tontact to concentrations of pure ores. 

In order to account for the reddening of these metamorphic 
focke, we have, therefore, strong reasons to admit the same 
.theoretic explanation as for the generation of the subordinate 
; and this explanation necessarily extends to the simple 
Veddened clay-slate of Dillenburg, the red flinty slate of 
llie Harz, the galestri of Tuscany, and those red jaspers 
irhich the Italian peasants so expressively name maitovi 
pwicks). Now, in the present state of our geological know- 
ledge, we can only ascribe this generation of oligistic iron 
to subterranean emanations ; these emanations have followed 
Hi© outbursting of the trap-rocks, since we fiml the products 
bf them in certain veins which intersect the traps ; they are, 
Bierefore, to the trap rocks, what the products of Sol/ataras 
Bow are to the volcanoes of the present period. 

Concentrations of oligistic iron in highly crystalline re- 
(ositories such as that of Rio in the island of Elba, leave no 
Scmbt npon the mind. We can conceive the posterior arrival 
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of theae ores, under a foi-m sutlicieDtly subtile to penetrate 
itito all the fisaurea of a formation, to saturate all the mineral 
tnSBS, and become insulated in wide veioa. This Rio repo- 
sitory bears, indeed, all the characters of a slow ^eneratioD, 
by the prolonged action of vapours analogous to those which 
brinp the oligiatic iron into the craters uf volcanoes. The 
lustre, the geodes tncrusted with crystals, the pei-fect isola- 
tion of the crystals of pyrites which formed special groupa, 
and the corrosion of these pyrites, which are often trans- 
formed into oligistic iron ; all these details seem to combine 
in indicating the prolonged action of metalliferous vapours. 
We see that, in many cases, the oligistic iron ; when in the 
micaceous form which, under the hammer, affords a light 
and brilliant powder, is posterior to the oligistic iron, which 
is compact or in binoternary crystttls. Is not this same sub- 
terranean action further evident in the semi-cry st^IIine re- 
pository of Framont, which has produced the repositories of 
the Harz and Nassau, which differ from it only in their less 
crystalline nature ? Ought not the lithoid oligistic iron, 
which impregnates the sehnlstein, blatterstein , and gabbro, 
be ascribed to the same causes, which are here marked by 
the same conditions of position, and finally the red hue of 
the stratified rocks, such aa the red clay-slate, the gallestri, 
mattoni, iic. 

By generalising this theory, we shall be led to even more 
extended conclusions. In certain sedimentary formation!, 
we find earthy oligistic irons concentrated or disseminated 
in the red-coloured rocks. Formations of the old and new 
red sandstone, the sandstone of the Vosges, the varied co- 
loured marls, and generally the gypseous and saliferous marls 
of the secondary or tertiary formations, present us with 
numerous and well-developed examples, either of the general 
or partial coloration of deposits by oligistic iron. Among 
these deposits we find beds of concentrated ores, compact or 
oolitic (Lavoulte, Lavei'pillere, Privas, &c.,) and in these beds 
shells, themselves transformed into compact or even crys- 
talline ores. 

What are the plienomena which could have accumulated 
in particular beds, or disseminated, through entire formations, 
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Bttch considerable quantities of peroxide of anhydrous iron ; 
while we cannot well conceive the iron deposited from waters, 
in any other state than that of hydrated peroxide ? When 
we examine the initnense quantity of oligistic iron dissemi- 
nated through red-coloured arenaceous formations, we can 
form only two hypotheses ; either this mass of peroxide has 
been derived, like the other arenaceous elements, from the 
pre-existing rocka ; or, it has been superadded, by means of 
special phenomena, in those same basons where the sedimen- 
tation took plaoe. The first of these suppositions is scarcely 
ndmissible ; and we are led, by every thing that haa been 
previously said, to have recourse to the phenomena of sub- 
terranean emanations, contemporary with the deposits, and 
mingling their products with those. of tlie sedimentation. 

In support of this hypothesis, we may mention the remark 
made by M. Elie de Beaumont, that the presence of stratified 
dolomite, gypsum, anhydrite, and rock-salt, almost always 
concurs with tiie red colour of the deposits. Now, all have 
nearly agreed in regaiiling all these substances as origina- 
ting in metamorphie actions contemporaneous with the de- 
posits in which they are formed. 

Thus, throughout the whole duration of geological times, 
the interior of the globe should appear to us as a centre of 
continuous emanations, which have sent enormous masses of 
iron to the surface ; these emanations mingling their anhy- 
tdrous products, sometinies with those of sedimentation, at 

ler times interposing themselves under the form of concen- 

iited repositories, in the rocks elevated by the eruptive 
-Amedie Bur at* 



• From Aimalet da Minn, t. liii., p. 351-378, 
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Oti an Eqiiafion be/Keen the Temperature and [he Marimum 
ElanHcily of Stemn and other Vapours. By WILLIAM 
John Macqoorn Rahkine, Civil Engineer. (With » 
Plate.) Communicated by the Author. 

In the cuurse of a aeries of investigations founded on a. 
peculiar hypothesis respecting the molecular constitution of 
matter, I have obtained, among other results, an equaUon 
giving a very close approximation to the maximum elasticity 
of vapour in contact with its liquid at all temperatures that 
usually occur. 

Ah this equation is easy and expeditious in calculation, 
gives accurate numerical results, and is likely to be practi- 
cally useful, 1 proceed at once to make it known, without 
waiting until I have reduced the theoretical researches, of 
which it is a consequence, to a form fit for publication. 

The equation is as follows : — 



(1.) 



Where P represents the maximum pressure of a vapour 
in contact with its liquid : — 

/, the temperature, measured on the air- thermometer, from 
a point which may he called the absoldte zero, and which 
ia — 

274°'6 of the centigrade scale below the freezing point of 

water. 
462'''28 of Fakrenheii^s scale below the ordinari/ zero of 
that scale, supposing the boiling point to have been 
adjusted under a pressure of 29-922 inches of mer- 
cury, so that 180' of Fahrenheit may be exactly equal 
to 100 centigrade dfgrees. 
461°*93 helow the ordinary zero of Fahrenheit's scale, 
when the boiling point has been adjusted under a pres- 
sure of MO inches of mercury, 180° of Fahrenheit being 
then equal to 100°0735 of the centigrade scale. 
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The /orw of the equation has been given by theory; but 
three constants, represented by a, j8, and 7, have to be de- 
termined for each fluid by experiment. 

The inverse formula, for finding the temperature from the 
pressure, is of course 



C2.) 



:-=x/ 



hog. P ^ ^8 

y ^y* 



_5^ 

2y 



It is obvious that for the determination of the three con- 
stants, it is sufficient to know accurately the pressures cor- 
responding to three temperatures ; and that the calculation 
will be facilitated if the reciprocals of those temperatures, as 
measured from the absolute zero, are in arithmetical pro- 
gression. 

In order to calculate the values of the three constants, for 
the vapour of water, the following data have been taken from 
M. Regnault's experiments : — 



Temperatures in Cen- 
tigrade Degrees. 


Common 

Logarithms of 

the Pressure in 

Millimetres of 

Mercury. 


Remarks. 


Above the 

Freezing 

Point. 


Above the 

Absolute 

Zero. 


220° 
100- 


494-6 

374-6 
301-46 


4-2403 

2-8808136 
1-4198 


( Measured by M. Regnault on 
his curve, representing the 
1 mean results of his ezperi- 
I ments. 

Logarithm of 760 millimetres. 

r Calculated bj interpolation 
1 from M. Regnault's general 
t table. 



These data give the following results for the vapour of 
water, the pressures being expressed in millimetres of mer- 
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cury, an<5 the temperatures in ceiitigmde degrees of the air- 
tliermometer : — 



Table I. exhibits a compariaon between the results of the 
formula and those of M. Regnault's experiments, for every 
tenth degree of the centigrade air-thermometer, from 30° be- 
low the freezing piiiiit to 230" above it, being within one or 
two degrees of the whole range of the experiments. 

M. Regnaalt's values are given, as measured by himself, 
on thecurves representing the mean results of his experimeota, 
with the exception of the pressures at 26°-86, one of the dato; 
already mentioned, and that at — 30°, which I have calca- 
lated by interpolation from hia Table, series A. 

Each of the three data used in determining the coustautSi 
is marked with an asterisk*. 

In the columns of differences between the results of the. 
formula and those of experiment, the sign + indicates that 
the former exceed the latter, and the sign — therevers 

Beside each such column of differences is placed a column 
of the corresponding differences of temperature, which would 
result in calculating the temperature from the pressure bji 
the inverse formula. These are found by multiplying eaclt 

number in the preceding columns by —j^, or by .('i,og, p 
the case may require. 
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In comparing the results of the formula with those of ex- 
periment, as exhibited in Table I., the following circum- 
stances are to be taken into consideration : — 

Finl, Tliat the uncertainty of barometric observations 
amounts in general to at least one-tenth of a millimetre. 

Sfconiity, That the uncertainty of thermometric observations 
ia from one-twentieth to one tenth of a degree, under ordi- 
nary circumstances, and at high temperatures amounts to 
more. 

Thirdly, That, in experiments of the kind refen-ed to in 
the Table, those two sorts of uncertainty are combined. 

The fifth column of the Table shews that, from 30° below 
the freezing point to 20° above it, where the minuteness of 
the pressures makes the barometric errors of most importance, 
the greatest difference between experiment and calculation is 
•^^ of a millimetre, or sis of an inch of mercury, a very small 
quantity in itself, although, from the slowness with which the 
pressure varies at low temperatures, the corresponding dif- 
ference of temperature amounts to ^',5 of a degree. 

The sixth and tenth columns shew that, from 20° to 230° 
above the freezing point, the greatest of the discrepancies 
between experiment and observation corresponds to a differ- 
ence of temperature of only rB? "f ^ degree, and that very 
few of those discrepancies exceed the amount corresponding 
to aV of a degree. 

A comparison between the sixth and tenth columns shews 
that, for four of the temperatures given, viz., 120°, 150°, 
200°, and 210% the pressures deduced from M. Regnault's 
curve of actual elasticities, aud from his logarithmic curve re- 
spectively, differ from the pressures given by the formula in 
opposite directions. 

If the curves represented by the formula were laid down 
on M. Regnault's diagram, they would be almost undistin- 
guishable from those which he has himself drawn, except near 
the freezing point, where the scale of pressures is very large, 
the heights of the mercurial column being magnified eight- 
fold on the plate. In the case of the curves of logarithms of 
pressures above one atmosphere, the coincidence would be 
almost perfect. 
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The formula may therefore be considered as accurately re- 
presenting the results of all M. Regnault*s experiments 
throughout a range of temperatures from 30° of the centigrade 
scale below the freezing point to 230° above it, and of pres- 
sures from yyV^ o^ an atmosphere up to 28 atmospheres. 

It will be observed that equation (1.), bears some resem- 
blance to the formula proposed by Professor Roche in 1828, 
viz. : 

LogPzrA ^ 



T+C 

where T represents the temperature measured from the ordi- 
nary zero point, and A, B, and C, constants, which have to 
be determined from three experimental data. It has been 
shewn, however, by M. Regnault, as well as by others, that 
though this formula agrees very nearly with observation 
throughout a limited range of temperature, it errs widely 
when the range is extensive. I have been unable to find 
Professor Roche's memoir, and I do not know the reasoning 
from which he has deduced his formula. 

The use in computation of the equations I have given, 
whether to calculate the pressure from the temperature, or 
the temperature from the pressure, is rapid and easy. In 
Table II. they are recapitulated, and the values of the con- 
stants for diflPerent measures of pressure and temperature are 
stated. 

In calculating the values of a, the specific gravity of mer- 
cury has been taken as 13*596. 

Temperatures measured by mercurial thermometers are in 
all cases to be reduced to the corresponding temperatures 
on the air-thermometer, which may be done by means of the 
table given by M. Regnault in his memoir on that subject. 



Table II, Vapour of Water, 

Formula for calculating the Maximum Elasticity of Steam 
(Pj, from the Temperature on the Air-Thermometer, 
measured from the Absolute Zero (j) : 

Log P=«_i-4 
VOL. XLVJJ. NO. XCIII. — JULY 1849. ^ 
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Inverse Formula for calculating the Temperature from the 
Maximum Elasticity of Steam : 

Values of the Constants depending on the Thermometric 

Scale. 
For the centigrade scale : — 

Absolute zero 274'''8 below the freezing point of water. 

Log B=3-18filOSl Log y=6-0827176 

-^=0-0063294 — =0-OOM«(KKi 

For Fahrenheit's acaie ; boiling point adjusted at 29-922 
inches. 

Absolute zero 462°-28 below ordinary zero. 

L(^ 3=3-4403818 r,ng >=S-593262o 



fiS^ 



■ly 



:0-0000123S4 



For Fahrenheit's scale ; boiling point adjusted at 30 inches. 
Absolute zero 461^-93 below ordinary zero. 

Log = 3-44OOtJ25 Log y—i'Wl^'2\\ 



Values of the Constant a, depending on the Measure of 

Elasticity. 
For miUiiiietres of mei'cury 

English incheB of mercury 
Atmospheres of 760 mi 

inches=14'7lb3. on theeqi 

= 1-0333 kiL on the centimetre 



= 29922 



922] 
inch \ 
re' J 



7-831247 
6-428421 



4-950433 



AtmoBpheres of 30 inches =761 n 

^14-74 lbs. on the square inch \ 
= 1-036 kil. on the centimfetre ' I 



4-949300 



4-964658 
6-117817 



r^ Kilogr&mmcB on the square centimetre 
' Pounds Avoirdupois on th-e square inch 
JV.B. — All the Constants are for 
I have applied similar formulffi to the vapours of alcohol 
and ether, making use of the experiments of Dr Vive. 



logarithm. 
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In order to calculate the constants, the followmg experi- 
mental data have been taken, assuming that, on Dr Ure's 
thermometers, 180® were equal to 100 centigrade degrees. 





Tempera 
Fahrenh< 

the ordi- 
nary zero. 


^tures on 
}it*8 Scale 

the abso- 
lute zero. 


Pressnrofi 
in Inches 
of Mer- 
cury. 


Remarks. 


For Alcohol, of the j 




250 




712-3 


132-30 


From Dr lire's Table. 


specific gravity - 
0-813. 


173 
111-02 


635-3 
573-32 


30-00 
6-30 


Do. 
Interpolated in the 
same Table. 


For Ether, boiling at ^ 
105° F., under 30 [ 
inches of pressure. J 


200 


662-3 


142-8 


From DrUre's Table. 


148-8 
105 


611-1 
567-3 


66-24 
30-00 


Interpolated. 
From the Table. 


For Ether, boiling at ) 


104 


566-3 


30-00 


From Dr lire's Table. 


104° F., under 30 [ 
inches. J 


66-7 
34 


529-0 
496-3 


13-76 

6-20 


Interpolated. 
From the Table. 



The values of the constants in equation (1.), calculated 
from these data, are as follows, for inches of mercury and 
FahrenheiVs scale : — 




Alcohol, speoifio gravity, 0*813. 
Ether, boiling point, 105'' F. 
Ether, boiling point, 104° F. 



6-16620 
5-33590 
5-44580 



3-3165220 i 5-7602709 
3-2084573 5-5119893 



3-2571312 



5-3962460 



Absolute zero 462°-3 below ordinary zero. 



The curves represented by the formulae for those three fluids 
are laid down on the diagram which accompanies this memoir 
(Plate I.), and which, in the engraving, has been reduced to 
one-fourth of the original scale. The horizontal divisions re- 
present the scale of Fahrenheit's thermometer, numbered from 
the ordinary zero ; — ^the vertical divisions, pressures of va- 
pour, according to the scales specified on the respective 
curves. The points corresponding to the experimental data 
are surrounded by small circles. 
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The carve for alfohol extends from 32" to 264° of Fahren- 
heit, It is divided into two portions, having different verti- 
cal scales, suitable to high and low pressnres respectively. 

The enrve for the lesa volatile ether extends from 105° to 
210° ; that for the more volatile ether, from 34^ to 104°. 

The results of Dr Ure's experiments are marked by small 



The irregular and ainuous manner in which those crosses 
are distributed, indicates that the errors of observation, espe- 
cially at high temperature a, must have been considerable. 
This does not appear surprising, when we recollect how many 
causes of uncertainty affect all the measurements required 
in such experiments, especially the thermometric obaerva- 
tions, and how little those causes have been understijod until 
very recently. The data from which the constants have been 
calculated, are, of course, affected by the general uncertainty 
of the experiments. 

When those circumstances are taken into account, it is 
obvious, from inspection of the diagram, that the curves re- 
presenting the formulBe agree with the points representing the 
experiments, as nearly as the iiTegularity of the latter and the 
uncertainty of the data permit ; and that there is good reason 
to anticipate, that, when experiments shall have been made 
on the vapours of alcohol and ether with a degree of preci- 
sion equal to that attained by M. Regnault in the ease of 
the vapour of water, the equation will be found to give the 
elasticities of those two vapours as accurately as it does that 
of steam. 

Although the diagram affords the best means of judging 
of the agreement between calculation and experiment, three 
Tables (III., IV,, and V.) are annexed, in order to shew the 
numerical amount of the diBcrepancies at certain tempera- 
tures. The daf.a, as before, are marked with asterisks. 

It is worthy of remark, in the case of alcohol, that although 
the lowest of the experimental data is at the temperature of 
111'''02, the formula agrees extremely well with the experi- 
ments throughout the entire range of 79 degrees below that 
point. 
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Table III. — Fopottr of Alcohol, of the Specific Chravity 0*813. 



1 Temperature 
1 in Degrees of 


Pressarea in Inches of Mercury 
according to 


, Differences be- 
tween Calcula- 


Ck>rre8pondinff 


Fahrenheit 
from the ordi- 
nary Zero. 


The Formula. 


I>rUre»8 
Experiments. 


tion and Expe- 
riment in 
Inches. 


Temperature. 


32 


0-41 


0-40 


+ 001 


o 

-0-5 


40 


0-57 


0-56 


+ 001 


-0-4 


50 


0-84 


0-86 


-0-02 


+ 0-7 


60 


1-22 


1-23 


-0-01 


+ 0-2 


70 


1-74 


1-76 


-0-02 


+ 0-3 


80 


2-43 


2-45 


-002 


+ 0-2 


90 


3-36 


3-40 


-0-04 


+ 0-4 


100 


4-56 


4-50 


+ 0-06 


-0-5 


110 


612 


600 


+ 0-12 ! 


-0-7 


nil-02 


6-30 


6-30 


0-00 


0-0 


120 


8-10 


8-10 


000 


00 


130 


10-61 


10-60 


+ 0-01 


-0-0 


140 


13-73 


13-90 


-0-17 


+ 0-5 


150 


17-60 


1800 


-0-40 


+ 0-9 


160 


22-32 


22-60 


-0-28 


+ 0-5 


170 


28-06 


28-30 


-0-24 


+ 0-4 


*173 


30-00 


30-00 


0-00 


0-0 


180 


34-96 


34-73 


+ 0-23 


-0-3 


190 


43-21 


43-20 


+ 0-01 


-0-0 


200 


52-96 


53-00 


-0-04 


+ 0-0 


210 


64-47 


65-00 


-0-53 


+ 0-5 


220 


77-92 


78-50 


-0-58 


+ 0-4 


230 


93-54 


9410 


-0-56 


+ 0-4 


240 


111-58 


111-24 


+ 0-34 


-0-2 


♦250 


132-30 


132-30 


0-00 


0-0 


260 


155-98 


155-20 


+ 0-78 


-0-3 


264 


165-58 


166-10 


-0-52 


+ 0-2 


(1.) 


(2.) 


(3.) 


(4-) 


(5.) 
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TabU iy.—r<iq>mir <tf EAa^-Bnilimg PoiM 105° F. 



T~I*«<.r, 












Xte 


V-^^ 


■^srr^l'sr 




Th*r«r>il>. 




Ik1>» of Wrr 




•105 


3000 


3(rao 


0^ 


0-0 


110 


33.05 


SS-54 


-t-054 


-0-9 


120 


39-BS 


39-47 


+0-51 


-0-7 


125 


43-63 


4324 


+0-39 


-0-8 




47-95 


47-14 


+0-61 


-10 


140 


5710 


56-90 




-0-2 


•148-8 


66-24 


66-24 


0-00 


00 


150 


67-53 


67-60 


-0-07 


+0-1 


160 


79-33 


6030 


-0-95 


+ 0-9 


170 


92-69 


9280 


-0-12 


+01 




99-94: 


99-10 


+0-84 


-0-6 


ISO 


107-62 


108-30 


-0-68 


+ 0-4 


1»0 


124-29 


124-80 


-0-51 


+ 0-3 


•200 


142-80 


142-80 


O-OO 


00 




152-78 


151-30 


+ 1-48 


-0-7 




163-27 


166-00 


-2-73 


«. 



Table V.— Vapoar of Ether— BoOiftg Point 104° F. 



T™iw™ture. 


r.c..u.«.^.j„ 


ingto 


Di(Iimilc« be- 
\Z^ and 'ei 


C«r«p«,.din, 




Tin Fonruliu 


DrTM^ 


Inches oTMtr. 




•34 


6-20 


6-20 


000 


0-0 


44 


802 


8-10 


-0-08 


+ 0-4 




10-24 


10-30 


-0-06 






12-94 


13-00 


-0-06 


+ 0-2 


•66-7 


13-76 


13-76 


0-00 


00 




16-19 


16-10 


+0-09 


-0-2 




20-06 


20-00 


+ 0-06 


-0-1 




24-64 


24-70 


-0-06 






30-00 


30-00 


0-00 


0-0 


(!■) 


(2.) 


(3.) 


(4-) 


(3.) 



W. J. M. Rankine, Esq., on the Elasticity of Vapour $. 39 

The results of Dr Ure's experiments on the vapours of tur- 
pentine and petroleum^ are so irregular (as the diagram shews), 
and the range of temperatures and pressures through which 
they extend so limited, that the value of the constant y can- 
not be determined from them with precision. I have, there- 
fore, endeavoured to represent the elasticities of those two 
vapours approximately by ihe first two terms of the formula 
only, calculating the constants from two experimental data 
for each fluid. The equation thus obtained 

Log P=«~- 

is similar in form to that of Professor Roche. 

The data, and the values of the constants, are as fol- 
lows : — 



Tenipen 
Fahrenheit*! 

the ordinary 
zero. 


iture on 

s Scale from 

the absolute 
zero. 


Pres8ure» in 
Inches of 
Mercury. 


Values of the Congtants for 

Faiirenheit's Scale and 

Inches of Mercury. 


o 

360 
304 

370 
316 


o 

822-3 
766-3 

832-3 

778-3 


Turpentine, 

60-80 
3000 

PetroUvm., 

60-70 
30-00 


a=5-98187 
Log iS=3-5380701 

a=6-19451 
Log iS=3-o648490 



Although the temperatures are much higher than the boil- 
ing point of water, I have not endeavoured to reduce them 
to the scale of the air-thermometer, as it is impossible to do 
so correctly, without knowing the nature of the glass of 
which the mercurial thermometer was made. 
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The diagram shews that the formula agrees with the ex- 
periments as well as their irregularity entitles us to expect. 
The following Tables give some of the numerical results. 



Tahls VI. — Vapour of 7\irpentine, 



Tempom- 
tares in l>e- 

mree* of 
Fahrenheit, 
from the or- 
dinary xero. 



*304 
310 
320 
330 
340 
350 

♦360 
362 



I 



l^essares in Inches ofMereory 
according to 



The Formula 
(Of two temu). 



3000 
32-52 
3709 
4216 
47-78 
53-98 
60-80 
62-24 



DrUre»8 
Exi>erimenta. 



30-00 
33-50 
3706 
42-10 
47-30 
53-80 
60-80 
62-40 



Differences 

betwefen 

Calculation and 

£zx>eriment in 

Inches of Merenry 






+ 
+ 
+ 
+ 



0-00 
0-98 
003 
006 
0-48 
0-18 
000 
0-16 



Correspond- 
ing Differ- 
ences of 
Temperar 
tnre. 



0-0 
2-3 
0-0 
0-1 
0-9 
0-3 
00 
00 



Table VII. — Vapour of Petroleum, 



To nnH» ra- 
ti! ros in Po- 
erces of i 
Fuuronheit, ! 
fiom the or- 
dinary /.ei*o. . 



*316 
320 
330 
340 
350 
360 

*370 
375 

(1.) 



Pressures in Inches of Merenry 
according to 



The Formula 
(of two terms). 



30-00 

31-71 
36-35 
41-52 

47-27 
53-65 
60-70 
64-50 

(2.) 



Dr Ure's 
Experiments. 



30-00 
31-70 
36-40 
4160 
46-86 
53-30 
60-70 
64-00 

(3.) 



Differences 

between 

Calculation and 

Experiment in 

Inches of Mercury. ' 



0-00 
+ 0-01 

- 0-05 

- 0-08 
+ 0-41 
+ 0-35 

0-00 
+ 0-50 

(4.) 



Correspond- 
ing diifer- 
ences of 
Tempera- 
ture. 



00 

- 0-0 
+ 0-1 
+ 0-2 

- 7 

- 0-5 
0-0 

- 0-7 

(5.) 



I have also endeavoured, by means of the first two terms 
of the formula, to approximate to the elasticity of the vapour 
of mercuryy as given by the experiments of M. Regnault. 
The data and the constants are as follows : — 
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Temperatures in 




• 


Centigrade Degrees 




Values of the Constants 


from 


Pressures in 


in the Formula 


the 
Freezing 


the 
Ahsolute 


Millimetres 
of Mercury. 


LogP— «-- 
z 


point. 


zero. 






o 

358 


o 

632-6 


760-00 


a for millimetres = 7-5305 
„ for English inches 6-1259 


177-9 


4:525 


10-72 


Log jS Centigrade scale 3-468551 1 
„ Fahrenheit's scale,v 

boiling PO^t «^-U-7238236 
justed at 29-922j 

inches, . . ^ 






1 



The following tabic exhibits the comparative results of 
observation and experiment. 



Table VIII. — Vapour of Mercury, 



Temperatures 


1 
Pressures in Millimetres of Mer- 


Differences 


in Centigrade 


cury according to 


between 


Degrees from 






Calculation and 


the Freezing 


The Formula 


M. Regnault's 


Experiment in 


Point. 


(of two terms). 


Experiments. 


Millimetres. 

• 


72-74 


0-115 


0183 


-0-068 


10011 


0-480 


0-407 


+ 0-073 


100-6 


0-49 


0-56 


-0-07 


146-3 


3-49 


3-46 


+ 003 


*l77-9 


10-72 


10-72 


000 


200-5 


21-85 


22-01 


-0-16 


*3580 


76000 


760-00 


0-00 



The discrepancies are obviously of the order of errors of 
observation, and the formula may be considered correct for 
all temperatm'es below 200° C, and for a short range above 
that point. From its viranting the third term, however, it 
will probably be found to deviate slightly from the truth be- 
tween 200° and 358° ; while above the latter point it must 
not be relied on. 

I have not carried the comparison below 72°, because in 
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that part of the scale the whole preasure hecomes of t!ie 
order of errors of observation. 

In conclusion, it appears to me that the following proposi- 
tion, to which 1 have been led by the theoretical researcbea 
referred to at the commencement of this paper, is borne out 
by all the experiments I have quot«d, especially by those of 
greatest accuracy, and may be safely and usefully applied to 
practice- 

If the iitaximum elasticity of any vapour in contact with ilt 
Ivjuid be ascertained far three points on the scale of the mr- 
thennometer, then the constants o/an egualion of the form 

may be determined, which equation trill give, for that vapour, 
with an accuracy limited only by the errors of observation, the 
relation between the temperature (/), measured from the absolule 
zero (2746 centigrade degrees below the freezing point of water), 
and the maximum elasticity (F), at all lemperaiiires belmeen 
those three points, and for a considerable range beyond them. 



Sotne Remarks on the Claims to the Discovery of the CompoA- 
tion of Water. By JoHN Davy, M.D, F.R.S., Lond. md 
Edin., Inspector-General of Army Hospitals, &c. (OoilH 
munieated by the Author.) 

In editing the collected works of my brother Sir H, Davy, 
I had occasion to make some observations on the above sub- 
ject, which, at that time (1839), had a good deal of attention 
given to it, in consequence of the claims then brought for- 
ward by the friends of Mr Watt, in favour of the merit of 
the discovery of the composition of water being due to him 
alone, to the disparagement of Mr Cavendish, »vhora the 
most zealous of those friends evidently wished to exhibit as 
a plagiarist, or as having derived the idea of the composition 
of water from Mr Watt, without acknowledgment. 

In a work, published in 1846, by J. P. Muirbead, Esq., 
entitled, " Correspondence of the late James Watt, on his 
Discovery of the Theory of the Composition o) Water," this 
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intention is moat fully displayed, and in a manner, it appears 
to me, characteriBtic of the advocate — tbe special pleader 
rather than of the man of science — in the manner of one 
anxious to gain a verdict in favour of his client, rather than 
intent on dispasBionate inquiry; and often, in accordance with 
forensic practice, using damaging expressions of an offensive 
Lkind, which never would have been employed in liberal and 
I eoui-teouB discussion. 

' It is not my intention to enter into any lengthened com- 
mentary on this work (a quarto of 391 pages). After having 
carefully read it, I have found no reason to alter the opinion 
which I had previously fonned and expressed, viz. that Mr 
Watt and Mr Cavendish independently arrived at the idea, 
inference, that water ia the compound it is now considered, 
a conclusion, I have said, alike honouriible to Mr Watt 
.^d to Mr Cavendish, and which is free from all the difficul- 
"iies and painful consequences connected with the contrary.* 
Such was my first impression, and thus baa it been con- 
firmed. The facts on which it was founded are principally 
jthe following, as then stated : — Dr Priestley, in his paper 
On the seeming Conversion of Water into Air," bearing date 
lam, April 21, 1783, distinctly mentions " an experi- 
lent of Mr Cavendish, concerning the reconversion of air into 
,ter, by decomposing it, in conjunction with inflammable 
,"t a result which he confirmed by repetition. This result, 
irived or learnt from Dr Priestley, was the basis, it would 
appear, of Mr Watt's hypothesis respecting the nature of wa- 
atated by him to M. de Luc, and also the true basis of 
lat hypothesis, as given in his earlier letter to Dr Priestley. J 



I * Collected Works of Sir H. Dav;, id], vii., p. 133. 

t Dr PriMtley's words sro, — " Still besriog of many objections to the con- 
renion of water Into air, I now gaVB particular atteiilior tn an experiment of 
i- Cftvendish's, concBrning the reconvereion of air into water, bj decompoi- 
g It in poojanction with inflammable air,"— Piil. Tram, for 1783, p. 42B. 
I X ^r ^'''t- referring to Bf Priestley's experimenton Che flring of a mixture 
It dephlogiiticated air (uiygen) and Inflammable air, and the production of 
s, states, in a note, — " I believe that Mr Cavendish wan the first wbo 
covered that the combustion of dephlogitticated and inflimmahle air pro- 
stoj'e un the sides of the glass in which Ihpy were fltad." Mr Caven- 



44 Dr Davy's Hemarks on (he Vlnim* to the 

This, his first letter on the subject, was written in the same 
month as Dr Priestley's paper, that referred to above, and, as 
will be mentioned further on, was quoted by Mr Cavendish. It 
_ was dated April 26, 1783, From a passage ui Br Priestley's 
paper, and from one in Mr Watt's first letter, that to Dr 
Priestley, it may be inferred that this his hypothetical conolo- 
sion was formed just before that letter was written. He 
mentions in it the abandonment of an opinion that he bad 
entertained for many years ■■ that air was a modification of 
water," " that, by a great heat, water might be converted \a\» 
«r." 

Now, what is Mr Cavendish's statement relative to the 
discovery in question ? After describing his experiments in 
proof of the production of water by burning hydrogen in close 
vessels with common air and dephlogisticated air, be remarks,' 
" All the foregoing experiments on the explosion of inflam- 
mable air with common and dephlogisticated air except those 
which relate to the cause of the acid found in the water, ^ 
made in the summer of the year 1781, and were mentioned 
by me to Dr Priestley, who, in consequence, made some ex 
periments of the same kind, as he relates in a paper printed 
in the preceding volume of the Transactions. During the 
last summer also, a friend of mine gave some account of them 
to M. Lavoisier, as well as of the conclusion drawn from 
them, that dephlogisticated air is only water deprived of 
phlogiston ; but at that time bo far was M. Lavoisier from 
thinking any such opinion warranted that, till he was pre- 
vailed upon to repeat the experiment himself, he found some 
difficulty in believing that nearly the whole of the two airs 
should be converted into water."| 

It has been objected to this passage that it was an inter- 
polation, after Mr Watt's letter to M. de Luc had been read 

dlah obuined 130 grains of water, " (lure wutur,'' ae it seemed, in ooe of thl! 
exjiBrlmeDU wblch be mentiaua. In Waltire'a experimcctB, which led to lb' 
Catendisb'*, a dew wasob^erved on tb« Inside of Iha veasd in whiub the eiplo- 
Bion wai made, mixed wicb soot, attended with a lews of weight. The experi- 
menter rafened ilie dew to moisture previonaly existing in and deposited fipom 

* Phil. Trans, fur 1784, p, 134, 



[ 
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at the Royai Society, and fai-tlier, that it was in the hand- 
writing of Mr Cavendish's friend. Sir Charles Blagdon. That 
letter to M. de Luc it was, no doubt, which gave rise to the 
explanation contained in the interpolated statement ; and the 
circumstance that it was not in Mr Cavendish's own hand- 
writing in the MS., it seems moat natural to infer would not 
denote that anything unfair was practiseil. Had Mr Caven- 
dish not heen confident that he was acting correctly, had he 
been performing the part of a plagiarist, he would, it may he 
presumed have acted witii the caution of a plagiarist at the 
time. The correctness of the statement, it should be remem- 
bered, was not impugned, as, if incorrect, it surely ought f;0 
have been, 

I have spoken of Mr Watt's conclusion of the compound 
nature of water as an hypothesis, or as an inference from 
an experiment requiring to he confirmed by further expe- 
riments. In that light, he himself evidently first viewed 
it ; thus, in his letter to Dr Priestley, of the 21st of April 
1783, he says, " On considering your very curious and im- 
portant discoveries on the nature of phlogiston and dephlo- 
gisticated air, and on the conversion of water into air, and 
vice verta, some thoughts have occurred to me on the pro- 
bable causes of these phenomena, which, though they are 
mere conjectures, seem to me more plausible than any I have 
heard on the subject, and, in tliat view, I have taken the li- 
berty to communicate them to you." And he concludes the 
name letter with this remark, — '* If you sliall think that a 
hypothesis so hastily compiled, deserves to have tlie honour 
of being communicated to the Royal Society, or published in 
any other way, with the account of your experiments, I shall 
be obliged to you to present it to the Society, or to the 
public, as you shall think proper." Again, in his letter 
to Sir Charles Blagdon respecting the publication of his 
paper (his letter to M. de Luc), he says, — " I am really 
at a. loss what title to give the paper; but propose the 
follovring,. — conjectures — Thoughts on the constituent parts 
of water, and of dephlogisticated air, with an account of 
some experiments on that subject." And, in his letter to 
M. de Luc, he prefaces it with the remark, " I feel mu^H 
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relnctaore to laj niv thoughts on these subjects (the 
bable causes of the proi^uction of water from the deSagrft 
tion of a mixture of depb I cystica ted and inflammable air 
before the public, in their present indigested state, and with 
out being able to bring them to the testof such experimenta 
as wontd eonfinn or refute them, and should therefore bai 
delayed the publication of them until these esperimentB tu 
been made, if you. Sir, and some other of my philosophici 
friends, had not thought tltem as plausible as any other coi 
jectures which have been formed od the aiibject; and tha^ 
though they should not be verified by further esperimenta; 
or approved by men of science in general, they may, perhaps^ 
merit discussion, and give rise to experiments which may 
throw light on so important a subject," adding "I firai 
thought of this way of solving the phenomena, in endeavour- 
ing to account for an experiment of Dr Priestley's, wherein 
water appeared to be converted into air. and I communicate! 
my sentiments in a letter addressed to him, dated April 26, 
1783, with a request that he would do me the honour to lay 
them before the Royal Society ; but as before he ha,d an op* 
portunity of doing me that favour, he fuund, in the prosecn- 
tion of his experiments, that the apparent conversion of wa- 
ter into air, by exposing it to heat in porous eari,hen vesselsi 
was not a real transmutation, but an exchange of the elastic 
fluid for the liquid, in some manner not yet accounted fori 
therefore, as my theory was no ways applicable to the explun- 
ing these experiments, I thought proper to delay its publica^ 
tion, that I might examine the subject more deliberately, which 
my other avocations have prevented me from doing to thi« 
time." 

Mr Watt's paper in the Transactions of the Eoyal Societyt 
bearing the date of November 26, 1783, and which was read. 
the 29th April 1784, consisted, it must be remembered, of 
portions of his original letter to Dr Priestley, and of ad- 
ditions, some of which, it may be inferred, were made shortly 
before it was read, viz., in the " corrected copy,"* and when 



April 1784." 



^Bignitlsd, in Mr 



■« or the Koyal Soiictj, 



I Discovert/ of llie Conipogitiott of If'tifer. 47^ 

Be had a knowledge of theesperimenta botli of Mr Cavendish 
Mid of Lavoisier and La Place on the composition of water. 
Is hia published paper, he says, "I am obliged to your ft-iend- 
biip (De Luc's) for the account of the experiments whioli 
p&ve been lately made at Paris on this subject, with large 
bnantitieB of the two kinds of air, by which the essential point 
kema to be clearly proved, that the deflagration or union of 
Bephlogisticated and inflammable air, by means of ignition, 
broduces a quantity of water equal in weight to the airs ; 
hnd that the water thus produced appeared to be pure water." 
■f. de Luc's letter, conveying this information, is of the 9th 
W February 1784. 

Mr Watt, it would appear from this his published statement, 
was induced by his friends to bring forward bis views on the 
connpoBition of water. The friend who was most active on 
this occasion, judging from the correspondence, was M. de 
Luc, who seemed to take a pleasure in exciting Mr Watt 
against Mr Cavendish. Hia letter of the 2d of May, finished 
on the 4th. is an example of the kind, in which he raises the 
suspicion of plagiarism on the part of Mr Cavendish,* and 
to which, in reply, Mr Watt ohserved, " I mean to he in 
London next week, where your demands on ray person shall 
be answered, and to which time I must refer particulars, 
having much business, but of another nature than the pla- 
g^rismof Mr C, pressing hard upon me. On the slight glance 
I have been able to give your extracts of the paper,! I think 
his theory very different from mine ; which of the two is right 
I cannot say; his is more likely to be so, as he has made 
many more experiments, and has, consequently, more facts 
to argiie upon. I by no means wish to make any illiberal 
attack on Mr C- It is barely possible he may have heard 
nothing of my theory," adding, '■ as to what you say of mak- 
ing myself ' ties Jaloux,'' that idea would weigh very little ; for 
were 1 convinced 1 had foul play, if I did not assert my 
right, it would either be from a contempt of the modicum of 
reputation which could result from such a theory, or from a 



* OorrnpondsDcs, p, 4 
t Sent bj Mr CiTCDdii 
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•MvictioB iBMjrtnrBaradtfaBlIsM theirsapcrtor, mftva 
aa Mriwin that ■■Ire* it Mrirr to me to bear wrongs tban 
t* aeefc redrea. !■ poiat af inloett, in so far aa iB con- 
■Mted wiA Mooej, tint wobU be no bar ; for ibougb I t 
dcpeadeat oa Ik fsmv of tke pdilic, I *m out on Mr C. 
Ua friend sad cmki dcepiw Ac anted power of the ' illtu- 
fr<Nw*MEK«iraBnnrfia.'msMrFoscaIUtliem." He sdd^ 
** joa Buy, perhaps, be surprised to find ao maoh pride in mi 
cbannrtcr. It does not ae«m verr compatibie with the dif- 
fideitee tbat attends bit coodoct in general I &in diffident, 
becaose I am seldom certain that I am in the ngtit, and b»> 
cause 1 par respect to the opinions of others where I think' 
ther may merit it. At present. Je me t^tu un peu Uetx. 
it seems hard, that in the first attempt I have made to \a.f 
anything before the public, I ^oold be thus anticipated, 
will make me caatioas how I take the trouble of pr^aring 
anything for them another time. I defer coming to any reso- 
lution till I see you ; but at present I think reading tJie let^ 
ter at the Koyal Society to be the proper step."'* 

M. de Luc, in reply to this letter, writing on the 10th 
April 1784, desires to hare a corrected copy of Mr Watt's 
paper retaining the original date. His words are ; — " Mais 
si TOiis souhait^z qne ces lettres soient lues, envoyez moi 
d'avance la nouvelle edition (the corrected copy ?) de celte 
ijue vous m'aviez ecrite le 26 Notembre ; en y mettant la 
meme date ; afin que la traduction que j'en ferai. soit d'accord 
avec ce qui sera lu A, la Societe.'' This advice he followed, 
as would appear from a letter from him to Sir Joseph Banks, 
of the 17th April, in which he says, after alluding to certain 
alterations and additions, — " I thought it right to apprise 
you of these alterations, lest it should be said by any body 
that the letter was fabricated at a later date than it bears." 

Judging from the letters which are given in the corre- 
spondence of Mr Watt and Sir Joseph Banks, then President 
of the Royal Society, and of Sir Charles Blngdon, the Secre- 
tary of the Society, the most courteous attention was paid by 
them to Mr Watt on the matter under consideration, with an 
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earnest desire to publish his papers in the Transactions, and 
to meet his wishes as to the manner of bringing forward hia 
on the coinpositioQ of water, — views, it is manifest, 
which gained importance after the careful experiments had 
been made, and made known by Mr Cavendish, and after him 
by Lavoisier and La Place. 

For many years, it is deserving of remark, the honour of 
the discovery of the composition of water was divided be- 
tween Mr Watt and Mr Cavendish, — or rather, I should say, 
given to each undivided, — to Mr Watt for the happy thought 
mr conjectures (" Conjectures on the constitnent parts of 
ater") — to Mr Cavendish for the experiments and infer- 
;«iice8 from them in proof of the composition of water* 
Lord Brougliam, in commenting on some remarks made 
)y the Rev, Vernon Harcourt In support of Mr Cavendisii as 
m independent discoverer, not a plagiarist, observes, — "It 
nay be as well to repeat the disclaimer already very dia- 
:tinctly made, of all intention to cast the slightest doubt upon 
that great man's perfect good faith in the whole afiFair ; I 
lever having supposed that he borrowed from Mr Watt, 
tthongh M. Arago, Professor Robiaon, and Sir H. Davy, as 
;well as myself, have always been convinced that Mr Watt 
bad, unknown to him, anticipated his great discovery ."t This, 
irobably, will he the decision of posterity ; and, as I have he- 
are remarked, it is the one equally honourable to the two 
distinguished men concerned, whose reputations should be 
.AS cherished and dear to us — if gratitude is not a mere 
.word, — as their labours have been glorious and above all 
ipraise. Is there not a mistake and a meanness in endea-- 
Touring to detract from the one, to add, if that be possible, 
to the reputation of the other ? 



* What, it ma; be sBked. coneCituteB a discovery « Is aot Sir John IIorBcbel 
[^jght in the principle, that " discovery consists in the csrtuiii baonleijge of a 
' ndW fact, or a urw truth, n Itnowledge grouuilfd oi\ positive snd tangible evl- 

meh B proposition is trne ; " — and is he not right as to the time of a discOTery, 
that it ie when the discoverer is first enabled to say lo himself or to a bje- 
atander, " I am lure ihai mch U thi/act;" aad I ani sure of it, "fi/rnicll andiuch 
Adiira, IV Iht Jio'j. Atlrm. Sac. in Sdin. Niw Phil. Journal, vol. xlvi., 
■^800. 

t Blilorletl note by Lord Broaghim. Correspondence, ^. 256. 
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It may appear hAff, on my part, to offer these remsriiB, 
consideringthat the work which has called them forth has now 
been nearly four years before the public. My absence from 
England, in the West Indies, during the interral, and niy 
want of knowledge, in coneequence, of the arguments nsed 
against Mr Cavendish, require only to be noticed to accoirat 
for it. 

LEaKBm How, Ahbi.edidf:, 
April a. 18*9, 



On the Acid Springs and Gypsum DeposiU of the Upper Part 
of the Silurian Syntem {Onondaga Salt Group). By T. S. 
Hunt, of the Geological Survey of Canada. 

That portion of the upper Silurian system of New Trark, 
which has been designated by the geologists of that state the 
Onondaga Salt Group, is characterised not only by the saline 
springs to which it owes its name, but also by numerous de- 
posits of gypsum and springs, which are sour to the taste, 
and contain free sulphuric acid, The one at Byron, New 
York, has long been known, and several others have been 
observed more recently in the same geological district. The 
same region in Canada affords a remarkable spring of this 
kind, which, in the course of my official duties, I had occa- 
sion to examine in the month of October 1847. It is situated 
in the township of Tnscarora, in the Indian Reserve, about 
twenty miles north of Port Dover, which is the nearest point 
on Lake Erie. The water contains a large amount of free 
sulphuric acid, about 4 parts in 1000, besides sulphates of the 
alkalies, lime, magnesia, aluminum, and iron in small quan- 
tities. The proportion of these ingredients is however not 
constant, as is evident from an analysis made in April 1846, 
by Professor Croft of King's College, Toronto, which is-co 
firmed by a partial examination by myself, of a specimea 
water brought from the spring in June 1845. 

The specific gravity of the water was much lower, and th€ 
amount of foreign ingredients much less, than in that col- 
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1 myself, but tlie proportion of bases to the acid was 
■eater. Tbe projiortion of the lime to the acid I found 
be about 1'15, and tbat of tJie magnesia 1'90, while Pro- 
fessor Croft'a determination gave about 1-6, and one to 1'15, 
respectively. Tbat collected in 1845 is a nearly saturated 
solution of gypsum, while that of 1847 contains no more than 
•bout 7 parts in 10,000. 

These facts indicate a rapid change in the constitution of 
tie spring, and its situation shews it to be of comparatively 
Teeeiit origin ; for although the powerful acid has destroyed 
ill traces of vegetation for a distance of several yai-ds around 
the source, the water issues from beneath the roots of an 
^nonnous pine-tree, whose decayed stump still stands several 
n height, while the crumbling mould, from its slow decay, 
forms the surface soil for some distance around. Without 
overlooking the antiseptic virtues of the mineral substances 
eODtained in this remarkable spring, this fact shews that its 
jKntiquity can scarcely be greater than a century, if indeed 
iftlf that cycle may not extend beyond tlie time of its first 
j^evelopment. while the rapid decrease in the quantity of the 
idine bases shew tbat its character remains constant scarcely 
ifor a twelvemonth. It should have been observed, that 
e four or five basins within the distance of as many 
yards, and that they are situated on the summit of a low 
jBiOund, which rises with a gradual slope from the marshy 
plain. 

The probable cause of these changes will be seen by ad- 
iTerting to the character of the gypsum deposits of this for- 
piation, which I regard as having an intimate connection with 
;thi8 class of springs. The investigations of Mr Kail, in 
New York, and Mr Murray, in Canada, unite in shewing that 
ifche gypsum of these rocks always occurs ic hillocks or dome- 
.shaped masses, varying in size from one foot to 300 or 400 
feet in diameter, and always near the surface of the formation. 
, Actions of these masses shew them resting upon undisturbed 
^trata of Umestone, while the superior strata are thrown up 
,and rest upon the flanks of the intruded hillock, often very 
ifuuch broken, and, as Mr Hall has remarked, in part con- 
^Bomed, 80 that one is at a loss to account for the disappearance 
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of a large portion ol' tlie overlying strata. In one caae ob- 
served by Mr Murray, a slender cylinder of gypsnm passes 
through several beds of the limestone, and at last terminates 
in a cone of the usual form, which is entirely superior to the 
limestone furmation and surrounded by the tertiary clay of 
the region. The comparatively recent origin which this 
assigns to the gypsum deposits, is confirmed by the common 
experience of the people of Western New York, where it is 
a well known fact that since the settlement of the country, 
walls have been disturbed and houses raised from their 
foundations by a gradual elevation of the surfsice, where sub- 
sequent examination has shewn the presence of domes of 
gypsnni. 

On comparing these facts with those observed in connection 
with the acid spring, it appears probable that the origin of 
the gypsum is to be ascribed to the action of such mine- 
ral waters upon the calcareous strata. How far the pres- 
sure at a great depth may operate in preventing chemical 
changes, we may not know, hut it is easy to see that once 
coming to a situation where it could act upon the limestone, 
it would evolve carbonic acid gas, and form a calcareous 
sulphate which from its spaj-ing solubility would be at once 
deposited in a crystalline form, while the water would pass 
off saturated with the sulphate, and at the same time carry- 
ing with it the soluble sulphates of magnesia, alumina, and 
iron, which would be formeJ from the other bases generally 
present in the limestones of this region. If the amount of 
acid were copious, or the supply of calcareous matter limited, 
the water might rise to the aurface with free acid, as in the 
cases already noticed, and when the deposition of calcareous 
sulphate iiad extended so far as to protect the carbonate from 
farther action, the water would appear with a much smaller 
portion of basis than before, having only the sulphate of lime, 
which it could dissolve from the sides of its channels. 

If, on the contrary, the acid were entirely neutralized, the 
spring would present at the surface the character of an or- 
dinary bitter saline, containing calcareous and magnesian 
sulphates ; two springs of this character are indeed found in 
the same formation not far from here. The ferruginous and 
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irgitWeoua subfltance known &» gt/pei/erous marl, wliich sur- 
I rounds these deposits, seem to be due to the precipitation by 
L ttie carbonate of lime, of the iro^n and alnmina, which have 
[ been previously taken up by the water yielding a mixture of 
j these oxides with carbonate and sulphate of lime. The fact 
I that crystalline gypsum occupies nearly twice the space of an 
equivalent quantity of carbonate of lime, will at once explain 
I the displacement of the superincumbent materials. The ob- 
servation which is now required to confirm this theory, is to 
find the carbonic acid which should be evolved from the de- 
composition of the limestone actually disengaged from one 
of these springs ; the small quantity of gas which rises from 
the Tuscarora spring was found to be principally carburetted 
hjdrogen, which is copiously evolved by the salines of this 
region, but it was collected at a time, when, fi-om the minute 
portion of gypsum in the water, the action seems to have been 
at an end. I shall not attempt to speculate upon the pro- 
bable source of the sulphuric acid at present, but shall defer 
the consideration of the subject, until the publication of my 
report on the mineral springs of Canada, which will be ac- 
companied with the analyses of this water as collected in 
diiFerent years. Hoping that my observations may resolve 
a hitherto unexplained problem in the geology of this region, 
I beg leave to submit them to the notice of the Association. — 
American Journal of Science and ATlg,\o\. vii.. No. 20, New 
Series, p. 176. 



I An Account of Two Aerolites, and a Mass of Meteoric Iron, 
I recently found in Western India. By Herbert GlRAUD, 
I M.D., Professor of Chemistry in the Grant Medical Col- 
I lege, Bombay, Assistant- Surgeon in the Hon. E.I.C.'s 
I Bombay Medical Establishment. Communicated by the 
I Author. 

I Although the records of science huve of late years abounded la 
\ descriptions of meteorites, yet, from their uneailblj origin, and oha* 
■ rscterietic cheniical composition, these curious bodies continue to 
|«Iaiiii the peculiar interest whiuh, it ia buheved, niny attacli to two 
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npecimens of acculiteti, and uno of iiieteoi-ii; iron, that have recentlj 
been found in Western India. 

Aerolite from Dharwar. — About one o'clock p.m. of the 15th of 
Februiiry of last year, tliis aerolite fell in a field to the south of He- 
glyor, a village situated within a few niiles of the junction of tha 
Wurda and Toomboodra ri»ei-a, and belonging to the Gootul divisioa 
of the Hanee-Bednoor Talook of the Dharwar collectorate. 

The fall of this aerolite is most satisfactorily estBhIi^hcd. A ^- 
tivator of Negioor, named Ninga, was driving his cattle out t* graze 
close by where it fell; at the hour above mentioned, lie suddenlj 
heard a loud, whirring, rushing noise in the air, but ou looking up' 
could see nothing. An instant afterwards, however, ho observed « 
cloud of dust rise froni a spot in an adjoining field, as if something 
had struck the ground there with violence. At lliis time seTenl 
other villagers were standing by a threshing-floor, close at hand; 
they also heard the noise, and called out to Ninga, asking whether 
he had done .so. lie replied, Yes, and that something hod fallen iir 
the next field, where Le saw the dust rise; and on his pointing tff 
the spot, the whole party proceeded thither. There ihcy found B 
stone, broken into fragments, imbedded in a hole, which they com- 
pared to the print of a young elephant's foot. They were naturally 
much puzzled to account for ilie appearance of the stone, whicli alto- 
gether differed from any to bu met with in their neigh ho urhood, and 
at length they were constiaiiied to conclude that it had fallen from 
the heavens. The circuntstance seemed so extraordinary, (hat one 
of them was imniediately sent to summon the Pate] of the village, 
who soon ai-iived, attended by a crowd of people, who had aUo heard 
the wonderful tidings, lliese, too, unanimously adup ted the sauie 
conclusion regarding the fall of tlie stone, the fragments of which dis 
Fatel took into his charge, and wrote a report of the whole circum- 
•■tances to the Mahulkari'ee of Gootul, who is the revenue and politA 
officer of the district in which Negioor is situate. The Mahulkar- 
ree thought the Patel's i-eport so extmordinaryj that he deti-rroined 
at once to jiroceed to Negioor himself to inquire into its truth. Aftur 
having exaiutnt'd the .stone itself, and the hale in the ground mitdii 
by its fall, and finding that all the accounts of the vilhigers i^reed, 
he could not avoid concluding, as they did, that it fell from the sfcy. 
He, moreover, took statements in writing from the cultivator Ninp 
and another, who had heard the rushing noise made I>y the stone in 
its passage through the air, and torwai'ded their du^>u^ilions, with bis 
own reports, and the fragments of llie aerolite, to Mi' Goldfinch, the 
the awistant-collector and magistrate in charge of the district, by 
whom they were given to Captain G. Wingate, of the Bombay En- 
gineers, whD presented them to the Bombay Geographical Society, 
and by the secretary to this iiistitutitm the frai^ments of the stoiio 
were mude over to me for examination and analysis. 

The fragments of the stone being placed together, coiistiluttd a 
ri oyoidai dguiv, meiieuring 1& inclies routi4l.Uala.i;^r^i 
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J 11 ruuiid Uie bliorter anis, uud wuiglied 4 pounds. One end of it 
was somewhat flaltened, as if it had, whilst in a soft state, come in 
contact with soinc hard substance. Its whole surface was covtred 
wkh a btaokifih, vitrified-lookiQg crust, about one-twentieth of an inch 
in thickness, whilst the interior resembled a greyibh-white soft sand- 
atona, difFusod through whioh h ere minute brilliant metallic particles, 
aiboat the size ol' small pin-beads. It crumbled readily under the 
ficgere i and when reduced to powder, the metallic paiiicles could all 
be abstrauted from it by a magnet. Its specific gravity was 3'512. 
Uydrochloric and nitric acid acted violently upon it, with evolution 
of sulphuretted hydrogen gas, and solution of the metallic particles. 
its analysis was conducted by digesting it with heat, in nttroliy- 
drochloric acid, leaving the insoluble earthy silicates : precipitating 
tha iron as puroxide by an excess of ammonia, which gare a pale 
sapphire-blue solution : then evapoi'ating to dryness, igniting to e 
pel the ammonia salt : dissolving the residue in niti ' 
diiiaiing the nickel as oxide by potasli. Neither 
inium were detected by qualitative methods. After the action of 
nitro-hydrochloric acid, sulphur floated on the liquid, and, moreover, 
RiHch strlphui- was given off as sulphuretted hydrogen. 
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^,-olites,/rom the M^hee Ciiunta.-^On tlie yOth of November 
1S42, at 4 P.M., some Khoonbecs were sowing grain between the vil- 
lages of JeetalaandMurMunrce, in the Myhte Caunta, to the north- 
east of tbo city of Alimedabad, when they beard a noiae or report 

<)ike the hring of heavy guus, four or five times; this sound came 
from the east, and was instantly foUowed by a violent gale of wind, 

)^nd the lall of a number of stones, — of those the Khoonbces picked 

^ttp one that fell on the edge of their field; it weighed about .* 

Vhen first taken up, it smelt strongly of gonpowder. The people 

'^roke it to pieces, and kept them as curiosities. One of the frsg- 
QientB having fallen into the hands of a Karkoon, he brought it to 
.C^tain Gr. Fulljaiues, Commandant of the Goozerat Irrfgolur Horiie, 
vho transmitted a small porti'in of the Htone to the Sombay Geo- 
graphical Society. This fragment presented ho exactly the appear- 
ance of tile foregoing aerolite fwm Dharwar, that it might have been 
taken for a portion of it ; presenting the same dark vitrilied surface, 
the greyish-white siliceous interior, with the brilliant metallic par- 
it diffused through it. Its specific gravity was somewhat less 
tlian that of the preceding aerolite, being 3'360. The portion which 
was placed in my hands for analysis, was unfortunately too small to 



afford other qualitative rsKults i tbeiie, however, pointed to its olou 
re^mblance to the Dliarwar staue, for with ihe earthy silinte* it 
containod Bulphui', iruii, and nickel. 

Meteoric iron from Singhar, uear PoQita in the Decan. — The 
hill fort ol' bingliuf has, of late years, during the hot season, becotua 
a, favourite resort of Kuropean officers, Etatiunedat Kirkee and Foon^ 
from whicli kttei- place it is about fourteen miles distant. Thefort, 
situated iijiun a ba^ltiu hill, ia at an elevation of about 20Q0 feet 
above tile surrounding plain, and 4500 above the level of the see. 

In November 1847, as some workmen were improving thi> ascent 
to the fort, tliey Htuuiblod upon a mass of what thej supposed to be 
irun ore, lyiug upon the surface of the ([round; but from its being 
so totally uuliku any I'ouk in the neighbourhood, they took it as a 
curiosity to the Kov. Mr Beyiiolds, the chaplain of Kirkee, who was 
at the time residing at Siughur. Mr Reynolds, struck with its singu- 
lar locality and appearance, transmitted it to Dr Buist, the secretary 
to the Bombay Geographical Society, from whom I received it for 



The moss is of an irregular three-sided prisnvatic form, tapering 
and conieal at the ends. It is 12^ inches long; and at its broadest 
parts the sidea are from 5 to b\ inches across. It weighs 31 lb, 
4 ox. The specific gravity of the several pieces that have been de- 
tached from the mass, varies from 4720 to 4'900. The whole sur- 
face is of ferruginous colour, with here and there bright metallic- 
looking portions, of the colour and appearance of malleable iron. One 
of its sides is highly vesicular, as if gases had been extricated from 
it, whilst solidifying from a state of fusion ; another of its sides is 
less vesicular than this ; and the third ia flattened and metallic-look- 
ing, as if it had been beaten with a sledge-hammer, or had fallen 
while soft upon a hard surface. On boring into the mass foe tba 
purpose of obtaining portions fur analysis, it was found to have large 
irregular vehicular-surfaced cavities in its interior, and the walls of 
these, as well as the borings (which were powdery), were of a deep- 
slate colour, or almost black. 

On having a portion of one of its extremities cut off, BniaJl, yel- 
lowish-white, earthy-looking bodies, about the size of peas, were ob- 
served sparingly scattered through and embedded in the ii-on. The 
mass is so exceedingly tough, that portions could not be detached 
from it by the hammer, and it was found necessary to heat it before 
a piece could be cut from it. It is malleable, powerfully attracts the 
magnet, but has no magnetic pole^, as some masses of meteoric iron 
have been found to possess. The analysis of the borings, takeu from 
a depth of three inches, gave of — 

Karthj silicates 19-5 

Iron 69-16 

Nickel 4-24 
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The strict resemblance of this epec-imen, both in physical ami cbe- 
I mical properties, to the many recorded examples of meteoric iron, 
[ leave no doubt regarding its nature. 

jular surface indicates a, state of fusion, which the power 
I of the native furnaces of this country is quite inadequate to produce 
n of such toughness and nialleabilitj ; and, moreover, its con- 
1 Ktitnent nickel, so near the average proportion of five per cent., points 
I difitinctively to its meteoric origin. 

Like the Siberian meteoric iron, described by Pallas, when heated 

' itrongly, it became brittle, refused to extend under the hammer, and 

broke into grains ; and, hke the Brazilian specimen described in the 

Philosophical Transactions, it gave abundance of epai'ks when struck 

with a steel hammer. 



M. AlcIDK d'OrBIGSV on Living and Fossil Molluscs. 

Among the zoologists whose labours have contributed 

most to increase our acquaintance with the relations which 

ancient faunas bear to the animaU of the present epoch, M. 

Alcide d'Orbigny occupies a place in the first rank. This 

skilful naturalist has published, within these few years back, 

a aeries of works,* which, taken together, may be said to 

form an epoch in the history of zoology and pal seen tology. 

Studying each natural group of the great and important claSB 

of moUusca in succession, and comparing these animals in 

I Hie different geological periods, and in the existing world, 

e baa reached results of the highest interest. We shall 

ere explain the most important of these, selecting more 

SBpecially suck of them as are connected with those prin- 

Iciples of palESontoIog}' which we have often bad occasion to 

t'lay before our readers. 

We shall first bring forward the following considerations 
l.«a the geographical distribution of living molluscs. No one 
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ever enjoyed better opportunities of studyiug tbese aniroaU 
in every point of view, than M, d'Orbigny. His early years 
were spent on tbe sliores of the ocean, while a jonmey of 
seven years' dunitiun in Soutb America, and immense collec- 
tions, have t'urniahed liim with numerooa points of comparlBon. 

" The geographical distribution of molluscs is of great im- 
portance, because, proceeding from the known to the nn- 
known, it is calculated tu miUce known to palaeontology, by 
the laws which regulate the geographical distribution of liv- 
ing beings, what has taken at the different epochs of anira^ 
appearing on the globe. I shall here mention, in a general 
way, some of the principal results with wliieli my numerotu 
investigations on this subject have already furnished me. 

" The study of terrestrial animals has proved to me that 
the species, restricted by limits more or leas extensive, were 
distributed each according to special* zones of temperature, 
complicated, nevertheless, by influences determined by the 
orographic form of continents and their phytographic com- 
positJon. In general, the number of species decreases in 
proportion as we recede from tbe warm regions and approach 
the cold regions, t 

" Tbe study of marine jielagic animals, or snch as belong 
to deep seas, has in like manner demonstrated to me that of 
the cepliaIopods,+ notwithstanding the number of species 
which pass indifferently from one ocean to another, more 
than two-tbirda of each sea are peculiar to it. These num- 
bers evidently prove, that the limits of fixed habitation still 
exist in respect to animals, which their power of locomotion, 
and pelagic habits, would distribute throughout every sea, if 
Cape Horn on the one hand, and tlie Cape of Good Hope on 
the other, were not. in their southern position, altogether be- 
yond tbe torrid zone, which nearly all the species inhabit, 
and thus form a barrier which they are unable to pass. We 
have, therefore, the certainty that uniformity of temperatiirei 

* See my observations on tbib tiibjei^t, Mallwpia de mon Vni/agc liuni t'Aoit- 
riijae Urriilionalt, \>. 215. 

T Same work. 

i Memoir rMd to the Academy of Ikiencee, 19tb July 1841, and inserted in 
the Uonograj-hie ilii Ciphahtpodo AtilahuUJira, Introduction. 
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re than any other agents, la the true basis of the geogra- 
^ical distribution of the animals of the high seas. We may 
■idd, that they are found to be more complicated in their 
forms, and more numerous in Bpecies, the nearer we approach 
the warm regions. The pteropods, although more indifferent 
sa to temperature, have afforded me the same general re- 
tults,* with respect to their geographical distribution in the 
oceans. 

" The investigations which I have in like manner under- 
taJteii, although much more difficult, in order to become ac- 
quainted with the laws which regulate the geographical dia- 
tribution of the molluscs of sea-coasts, have led me to curious 
Tesults.t I have ascertained, for example, the action ff 
three different irjfluences, — currents, temperature, and the 
orographical configuration of coasts. 

"We thus perceive, that if currents, by their long-con- 
tinued action, have a tendency to spread the molluscs of 
coasts beyond their natural limits of latitude, when they carry 
them to a distance from a continent, or round a cape ad- 
-vanced in the direction of the pole, — or when they suddenly 
leave the coiists under the warm regionB, we must ascribe 
to them, on the other hand, the iaolatign and establishment 
of local faunas. 

'I have likewise ascertained that, notwithstanding the 
-active influence of currents, the passive action of heat is 
everywhere felt in a very marked manner, by forming col- 
lections of species in more or less restricted limits of latitude. 

" The orographical configuration of the coasts of oceans, 
by offering conditions of existence more or less favourable to 
littoral molluscs, according to their genera, exercises also 
immense influence on the zoological composition of the faunas 
which inhabit them. 

"From the combined effect of these three kinds of in- 
fluences we may infer, with certainty, that the laws which 



• Hemair leaA to the Aeadamy of Sciances in 1835, [ 
■IPkollaHCB of my Voyftse dant fAa^nqm 3£*riiiiiiialf, p- 68. 

r See my MBraoir, laid before the Aeadamy of ScieoceB 
Uid printed in 19JS in the Anaiila da Seimcei KaiurcUn. 
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regnlate th« g«^E;rAphical distributioD <ii coast molluscs, may 
be reduced to two contrary actions, — corrents which have the 
teodeocy to spread, wherever thej pass, the species indiffe- 
rent to temperaiar« ; carreots, temperature, and orogra- 
phical configuration, which tend, on the contrary, to restrid 
and localise beings within limits more or less extensive. 

" 1 can fnrUier deduce from my researches the following 
conclusions, which are interesting in a palieontological point 
ofWew:— 

" Two neighbouring seas, communicating with each othw, 
but separated only by a cape advancing in the directioB of 
the pole, may have their faunas distinct. 

" Distinct faunas may esist at the same time, by the sole 
actbn of temperature, in the same ocean and on the same 
continent, according to the different zones of temperature. 

" Under the same zone of temperature, and on the neigh- 
bouring coasts of the same continent, currents may deter- 
mine the particular faunas. 

" A distinct fauna from the fauna of the nearest continent 
may exist in an archipelago, when the currents have the 
effect of insulating it. 

" Distinct faunas, or at least very different from each other, 
may appear on neighbouring coasts, in consequence of the 
- Hole influence of orographical configuration. 

" When we find the same species over an immense extent 
of latitude, in the same basin, currents must be regarded as 
the cause of it. 

" Identical species, in two neighbouring basins, indicate 
direct communication between them. 

" The largest tributaries do not absolutely exercise any in- 
fluence on the composition of the marine faunas of sea-coasts." 

These researches on geographical distribution have afford- 
ed M. d'Orbigny most valuable data for studying the geolo- 
gical distribution of these same animals. 

" After having given a brief view of my investigations re- 
lative to the geographii'al distribution of living molluscs. I 
ought to say something of the distribution of the species 
buried in the strata which compose the crust of the earth. 
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lis subject, having been equally the object of my special in- 
istigations for many years, both in Europe* and Ameriea,+ 
shall mention some of the results I have obtained up to the 
jsent time, until the successive synoptical views, in genera 
id classes, furnish me with more complete and definite so- 
itions. The following are the conclusions which I can now 
iduce, — conclusions of great interest for the solution of the 
iportant questions respecting the chronological history of 
tnimal life on the surface of the earth. 
" Molluscs, considered as a whole, have proceeded accord- 
ig to the chronological order of the faunas peculiar to the 
formations, from the simple to the composite. Many genera, 
it is true, have completely disappeared with the ancient for- 
mations ;J others, appearing at a later period, § have like- 
wise become extinct with the strata of the cretaceous forma- 
tions ; but the genera, multiplying more and more as we re- 
cede from the first age of the world, have been replaced, dur- 
ing the period of the cretaceous and tertiary formations by a 
multitude of forms which were wanting in the lower bed9,|| 
and these forms are still more diversified in our present seas.T 
where they reach the maximum of their numerical develop- 
ment. 

" No transition being ti-aceable in the specific forms, mol- 
Inscs appear to succeed each other on the surface of the globe, 
not by a gradual passage, but by the extinction of existing 
races, and the renovation, or Buccessive creation of species 
at each geological epoch, 

'* Molluscs are distributed in zones, according to the geo- 
lo^cal epochs. Each of these epochs, in fact, represents on 

* See my PaUonlalogie FVan;aJH, and panicularl/ the Idynopsie al tbe end of 
Bach clMi, voIb. i. ii. 

t l^bmttologii de f Ameriqut Meridionals (Voyagldantl'Amerigue Mtridiimah, 
Tol. iii.) Sesilsotbe Ka%ieaf the lame worli. 

J The OrtboceratiMB, CirthocaraB, (ioiilatltea, ProductUM, Bjid Spirifera. 

% The AmmuDiteE, ToioeErsB, Ancjclocerai, Ptyctaoccriis, Erioverns, Ham- 
ttes, Acl«oneU>, fie. 

I A multitude or genera bave appeared at tbis epoch : Vnluta. Mitra. Uu- 

^ The number of genera not known in a fossil state ia a prouf of thia; I'e- 
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the surface of the globe a distinct fiiuna,, but identical in its 
composition ; thus the sJlurian, devonian, and carboniferous 
stages, the triusic. Jurassic, cretaceous and diluviau formit- 
tions, appear to be the same over tbe ivhole earth," and there 
presc rve the same generic forms, alon^; witli tlie same palieoi 
tological /acie*. 

" Not only is there the same fades and the some generic 
forms in the lost fauna of the whole globe, but there are also 
some identical species, common everywhere, which prove how 
completely tliey are contemporaneous. 

" This con tempo ran eous existence which we remark at 
mense distances from tbe first period of animalizaiion,! and 
even up to the time when the lower cretaceous strata were 
depo3it«d,{ seems to depend on a uniform temperature 
the shallowness of seas; indeed, such conditions would allow 
these beings not only to enjoy everywhere tbe influence of 
tlie exterior light, a circumstance indispensable to their ex- 
istence, but also to propagate and spread themselves without 
obstruction from one place to another. But this state of 
things could not be continued after the influence of latitude, 
and, consequently, the inequality of temperature caused by 
the cooling of tbe earth, on the one hand, and, on the other, 
the elevation of tbe earth as well as the great depths of the 
ocean produced barriers which tbe sedentary zoology of the 
coasts could not pass beyond. We must, therefore, suppose 
that the uniformity in tbe distribution of the earliest beings 
on tbe globe is owing as much to the equality of tempera- 
ture determined by the central heat, as by the shallowness 
of the seas ; while the separation of faunas by basiaa of 
greater or less extent, arises, as we approach the ezist^ni; 
period, from tbe cooling of the earth, the limits of latitude, 
terrestrial barriers caused by continents, and marine barrien 



* I have found it (a be the csae at leo^t in regard to America and Europe. 
Vot/ape dam VAmtriqM Maidumale, vol. iii. ; PaUo-ntahgie, p. 175. 

t The Productus, the Spirlfer, and the Bpecies of other genera are fonod 
simultanegnaty in Europe and America. 

X See m; FosBileB de Colomhie, 1S43, where many epecieB are identi 
America and £umpe, 
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^wcasioDed by tlie depths of the ocean, all of which have pre- 
^■Snted obataclea to the extension of river aod pelagian faunas. 
^K " If faunas have the same points of separation on differ- 
' ent continents, and if they are arrested by limits strongly 
defined in their palseontological composition, we must natur- 
ally infer that the divisions of the formations do not depend 
on partial causes, but that they arise from general causes 
whose influence is felt over the whole earth. 
^ " From my researches in America, where geological facts 
observed on a large scale, I am k-d to believe that the 
pwrtial or total annihilation of faunas peculiar to each forma- 
tion, always arises from the importance of dislocations pro- 
duced on the surface of our planet by the contraction of tlie 
matters owing to the cooling of the central parts,* and the 
jrerturbations which have produced these same dislocations. A 
lyatem, or rather a chain of mountains, 50 degrees in length, 
luch, for example, as that of the Andes, of whose relief only 
,we can judge, without being able to calculate the correspond- 
_iDg extent of its sinking in the boBom of the ocean, must 
have caused such a movement in the waters, in consequence 
,(0f the displacement of matters, that the effect would be uni- 
.Tersal both on continents and in seas. By this deluge land- 
animals have been swept away from the former ; the trans- 
j[iortation of earthy particles has desolated the second, not 
fOnly suffocating the animals living at large in the ocean by 
filing their branchiie, but also the more fixed animals of the 
ist, by covering them up under a deposit, We may like- 
wise suppose that a great disturbing cause has resulted from 
.the difFt-rence of the levels fonned along the whole shore of 
joceaos by this terrestrial movement. We may thus explain, 
'At the same time, the separation of beings by formation, and 
their extinction at each of the great geological epochs. 

" The results of these dislocations being general over the 
globe, and having manifested themselves at immense dis- 
tances, we ought to seek in them the systems of elevation or 
effect de bascule, ancient and modern, the cause of the annihi- 
lation of the numerous faunas which have succeeded each 
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other on the surface of our planet. When we fail to find, 
at points in the vicinity of the place where their distinct 
faunas at present appear, a sufficient explanation of the cir- 
cumstance from chains of mountains, we must seek it more 
remotely, in points still unknown to science, or suppose that 
if these terrestrial systems are the cause, many of them ha»e 
been destroyed by new sinkings. Chains of mountains, more- 
over, are only the visible portion of the dislocation of the 
globe, while the sunk portion, perhaps more considerable, 
being for the most part covered, is unknown to us, and wiU 
always continue to be so. 

" In a word, the separation of stages and formations by 
distinct faunas, is nothing more than the visible consequence 
of the varied elevations and sinkings of the earth's crust in 
all its parts. 

" I may further remark, from the uniform distribution ot 
the same beings, that, up to the period of the cretaceous ft>r- 
mations," the internal heat of the earth has destroyed the 
whole influence of latitude and polar cold. If exterior at- 
mospheric influence on the distribution of beings on the earth' 
surface did not ttien exist, all the faunas anterior to the cre- 
taceous formations certainly owe their limitation by forma- 
tions to the great dislocations of the globe. It would be at 
a posterior date that the influences of latitude rendered thi 
division into basins more complicated, multiplied the local 
faunas, as is seen in the tertiary formations, and destroyed 
that uniformity of distribution which is observed in the most 
ancient formations. 

" Assuming as a basis, the superposition and points of 
separation more or less decided among the faunas which have 
succeeded each other, from the first appearance of animals on 
the globe up to the present time, the following, in the order 
of their succession, are the formations and stages deduced 
from geological and palaeortological observations. 
pAtaozoic Formation. 
First, Silariaji stage. 
Second, Devonian stage. 
Third, Carboniferous stage. 
Fourtb, Penoian stage- 
Fifth. TriiBic stage. 



* iiae uiy ^NCticulBr work on Cfpntia FaniUa d« Uolmitria. 



First stage, the Lias. 
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Jurassic Formation. 

/ Inferior Lias, belonging to the zone of 

GrypJuBa arcuata, and below it. 
Middle Lias, belonging to the zone of 

Gryphcea cymhium, up to (^typhcea 

arcuata. 
Superior Lias, above Gryphcea cym- 

hium, 

a J T> XT- • X f Lower Oolite. 

Second. Bathonian stage | ^^^ ^^^.^ 

f Inferior Oxford stage (KellowoAf rock). 

Third, Oxford stage -{ Middle Oxford stage {Oxford-clay). 

I Superior Oxford stage (Coral-ra^). 

T? «i.i. V • J • X f Inferior, or Kimmeridgian. 

Fourth, Kimmeridgian stae^e... < « • n xi j- 

' © -s ) Superior, or Portlandian. 

Cretaceous Formation. 

■o. X X XT • f Neocomian. 

First stage, Neocomi an . ,. 

° i Aptian, 

Second stage, Albian or gault. 

rri-- J X rr ' f Turonian, or chloriteous chalk. 

Third stage, Turonian < „ . i.-x i. n, 

^ I Senonian, or white chalk. 

Tertiary Formation. 

r Inferior, to the coarse limestone. 

First stage, Parisian < Superior, or coarse limestone and su- 

( perior beds. 

Second stage, Sub-Appenine. 

mt- J X TAn • fin this latter period we find none but 

Third stage, Diluvian < . K, . 

^ ' ( species now living. 

After these general considerations, we may add a few 
words on the more special facts, the study of which is of di- 
rect interest to palseontologists ; and we shall begin with the 
simple accidents of fossilisation in shells. 

** The state of preservation in shells may often deceive the 
observer, and lead him to separate different states of the 
same shell as distinct species. Shells, whether they have 
been buried by the strata of the earth in the place where they 
occur, or have been conveyed by currents, are generally ar- 
ranged in zones in the fossil if erous formations. According to 
their geological age, or the longer or shorter period they 
have remained in these strata, they are completely or par- 

VOL. XLVII. NO. XCIIL — JULY 1849. Y» 
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tially changed in their natui'e. Such a shell composed, for 
example, of moleculeB of carbonate and phosphate of lime, 
and horny or mucoua animal molecules, sometimes still re- 
tains, in its composition, some of the carbonate of lime ; but 
then this substance, at least if it be not of a lamellar texture, 
as in the shells of certain genera,* does not preserve its 
original appearance. The mineral matter by which it ia 
replaced, is formed of carbonate of lime, t silica,| sulphnretof 
iron,§ hydrattid iron, [[ oli^istic ii'on,1[ sulphate of sti'ontian,** 
sulphate of bai'ytfs.tt lead,+J or any other substance, no 
longer possesses its primitive internal texture. It is tlie 
mineral matter in its orilinary aspect which occupies the ploee 
of the shell. When sheila have only changed their nature, 
they preserve all their characters, and it is easy to study 
them. 

" Shells enveloped in particles of clay, marl, or lime, after 
their deposition in ancient seas, which have been afterwards 
entirely destroyed by the action of chemical agents, and left 
their places empty, present greater difficulties. When the 
void has remained untouched, it shews on the one side the 
impi essioii of the exterior characters, and on the other that 
of the internal characters. It is then for the observer to en- 
deavour to reconstPuct, by artificial means, or to recognise 
the character of the genera and species of the shell by the 
union of the two impressions remaining in the rock. A single 
valve of the acephales presenting at once the exterior form 
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;l I hnTe some gryphfies thiia tranFformed, from the ni'ighbourhood of 
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mndthe hinges, may admit of pretty easy determination; but it 
U not always so with the gasteropods, and particularly the 
bivalves, when they have been simt, and left only what has 
been improperly called the kernel or interior tnould, which I 
•ronld designate as the internal impression; for then a great 
Dumber of cunchyl logical characters, such as those of the 
hing;t>s, have often disappeared, and in many eases it is ex- 
tremely dilticult to determine the gentra and species. But 
if the difRculties begin with the internal impressions of en- 
tire bivalves pretty well preserved, they increase when the 
Rate of preservation becomes still less complete. 1 refer to 
eeunter-impressi'ms. when, for example, the shell has com- 
pletely disappeared, in an argillaceous or calcareous bed in 
a still unsoliditied state ; and when the impression produced 
by the weight of the superior beds, tends to make the bed 
more compact by bringing all the parts towards each other ; 
then the void left in place of the shell disappears, and the 
interior and exterior impression, united and brought in con- 
tact, sometimes completely attenuate the internal characters, 
or at least produce an appearance which is neither an inter- 
nal or external impression, but rather a combination of both. 
In these circumstances, of very frequent occurrence, the cha- 
racters are altered, and very difficult to recognise* It is 
commonly not till after having handled and seen thousands 
of fossil shells of this nature, that we can succeed in per- 
ceiving, in the most fugitive characters, what must have ex- 
isted in the primitive state. 

" A second cause of error is owing to the disappearance 
ftvjm certain strata of the substance of shells, and the pre- 
^rvation of certain otiiers in the same subjects. This mo- 
dification, very common in the ancient formations, t is like- 
wise so in the most modern. J We observe, for example, the 
*xterior layer of the shell disappear, and along with it the 
mpecific characters, leaving a second, wliich is, for instance. 



* AlmMt all tbe fo«ilB of the bu 
toebelle are In this coDditioc. 
t This i> aeao In the Producliti. 



68 M. Alcide d'Orbiguy on Living <ind h'usnil Mafluact. 

emooUi, while the former was striattd,* or striateil wliile tbf 
first was smooth. t Itfollows tram this, that in many cases, vi 
cannot come to positive conclusions, without bringing together 
a greater number of specimens. This is likewise the case 
with states of fossilisation, in which points and tubercles are 
replaced by depreasions.J long points by small drops, &c-S 
One of the most remarkable niodi6cations is that in which 
the external layers of a shell are ahvavs preserved in the 
rock, while the internal fihrous layers almost always dis- 
appear.! We may thus easily mistake the impression of the 
int«i"nal parts destroyed, for bodies altogether diiferenti 
from the firdl. 

" A thii'd cause of error, against which it ia necessary to 
guard, is the state of preservation in which shells were be- 
fore they became fossil. Every one may perceive, from ex- 
amining the edges, that shells separated from their animal, 
are exposed to numerous causes of destruction. The leaet 
that can happen is, that they become rubbed, being roHed 
along by the motion of the water. Supposing that the same 
things took place before our epoch that occur in the pre- 
sent time, we must believe that shells exposed on shores to 
the incessant action of the waves, would necessarily become 
rubbed. We find, in point of fact, many beds in which the 
shells are rolled ;** and as they may render striated shells 
smooth, attenuate or change all the characters, it must be 
taken into account in modifications of this kind," 

The deformation of fossil shells is likewise an important 
fact, and may often cause errors in the specific determina- 
tions. 

" Although these deformations are of diffei^eut importance, 



* TliJB is Besn in Curdium. 

t The rrtuncvlui rtptaaW^, ond Area, exhibit ttiie nharacter. 

X 1 liuve seen tliia particul&rly in Oardivim fnvdv,aum brouglit fi'om Uchsax 
[ Vaucluse). 

g TI11& iiiitJiflcBlion if coDimciD in the same species. 

II Tllis taliea pince in the n!,ipurila and Radioliui. 

% Wilnwis M. Defranctt'a genia Todtimia. 

** Tiiie ill seen in tliB Inferior ssndstDnce of the Turoninn rtige at Haut 
(Harihe), in ihc Cuii.i.rag of St Mihial (MouseJ at TminerrB (YonneJ, ftc. 
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■tod altogether distinct iwicording to the clasaeB to which tl 
oeloag, 1 must mention, in a few words, some of these genj 
Tftl characters. 

" Shells are by no meana deposited in the earth's s 
as certain individuals have aupposed, according to their speci- 
fic weight ; they are found absolutely in the same conditions, 
.according to which they are at present deposited in the sea 
OH the shores, or, as we find them in modern deposite recently 
left by th« sea.* Bivalve sheila, for example, are in their 
normal position, that is to say, placed vertically, the side of 
the tubes upwards, the mouth downwards, in the argillaceous 
or calcareous beds of an infinite number of places belonging 
to all the different epochs-t They have been carried along 
by the currents, and deposited under the waters in horizontal 
banks, ^ or else heaped up on the shores by the waves. g In 
the first mentioned case, the bivalves are in their place, as I 
bave mentioned ; the gasteropoda have the mouth down- 
wai-da. In the second case, the shells are deposited by 
chance, according to their forms; the flattest will be hori- 
zontally on the side, as the ammonites and the bivalves, and, 
finally, each will be found in the position most favourable to 
the ecjuilibrium of the whole ; but the gasteropods will be 
found with the mouth sometimes upwards, at other times 
downwards. In the third mentioned case, the shells still 
preserve in some degree the position relatively to their form, 
and the equilibrium of the whole ; at the same time, as they 
are not deposited by a slow action, but by a sudden impul- 
sion, they are found in all positions, without following any 
certain rule. It may be easily understood how we may de- 

• Those of the bay of Aiguillon, in the confines of [he departments of La 
Vendee and Charente-Inrerieure. 

t I hftve seen tliem so placed in liie infer Jiir lius of 8cmur(Cate-d'Or;, iu the 
inferior Oolite of Coulie (Snrtbe), iu tiie Kimiiieridgeaa stage of Havre, in 
,tiaata of Cli»tvt»illr>n (iJliiireDte-Inferi<tur»), and in tlio Portlimdian ^tage of St 
Jean D'Angely, in the muie dupertmeat, Ac. &c., in the Turonian etnge of 
Mootagnee des Coute (Ande). 

X At Bftyeux and Miiiitiere, in the lower Oolite ; at Ijuc, in ihe large Oolite 
(Calvadw), lie. &g. 

S In the localities of the L'oraUrag, "liich [ h^ve already menbinned, nt tit 
Uibiel (Meusej, at Tonnerre (Vonne), ftc. 
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termini, by means of these data, what has been the mode of 
deposition of the fossils contained in any kind of strata, 

"The shells thus deposited, and more or less covered bv 
piisterior deposits, have so remained, with their shell changed 
into different substances. They have passed into the state 
of impreBsions, or else thej have reached the condition of 
counter impression. If, after tlieir deposition, the beds in 
the state of paste have sunk in their horizontal position, in 
consequence of the pressure of the whole ;* if they have been 
dislocated before this pressure, and a sinking or oblique slip- 
ping of the molecules, in relation to their first horizontal de- 
position, has taken place, it will be perceived thai all the 
bodies found in these strata must have been subjected to the 
same pressure. horiEontal or oblique, and will then become 
deformed in consequence of their relative position. 

" Horizontal pressure, for example, produces a flattening 
of the shells in the direction of their compression. Accord- 
ingly, the nauliti, ammonites, in all the parts which were con- 
vex, are more or less flattened, and often become as thin as 
a sheet of paper.t Bivalves placed on the side lose half of 
their thickness, or become quite fiat, and without convexity. I 
We may likewise observe this simple compression in shellB 
naturally compressed ; but when it takes place in conical 
shells it may be conceived to change the specific characters 
altogether. § 

" If deformation, in the direction of the compression of shells, 
may change their shape, this deformation will be much more 
considerable when it is exerted in the direction of their 
length. This takes place principally when the gasteropodes 
and acephates have preserved their natural position. Indeed, 
conical shells will become entirely flat,|| or their spire will 
change altogether from a spiral angle, and from being ele- 
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rated, will become depressed, or even horizontal.* Aei;ord- 
ngly* we must not take into account the spiral angle of the 
ihells of the gasteropoda in tlie state of counter-impression b 
pieposited in calcareous and argillaceous beds, until we have 
>iDpared them with a great number of individuals not de- 
|bnned. 

In regard to the acephals, deformation is one of the great 
causes of error. Such a shell being naturally oblong, when 
shortened on itself by vertical pressure, may become of 
greater breadth than height, t and undergo such a change in 
^pearance aa to be readily transferred fi-om one genus to 
another. When, on the contrary, this pressure is exerted in 
.the transverse direction of a shell, that is to say, from the 
,|iooks on the edge of the paleum, such a species, though at 
first round, may become oblong op even elongiited.J under- 
^golng a complete modification. 

The deformation produced by an oblique pressure, regard 
being had to the compression, to the length or the breadth of 
the shells, is more easy to determine in certain cases ; but it 
ia, on the contrary, the most difficult of all to establish in 
,«ertain others. Oblique pressure has produced in the ce- 
^alopods, and in bellerophon, those elliptical spires which 
liave given rise to separate genera. § Some authors have 
likewise supposed that they have detected in it a distinctive 
specific character, li This same deformation likewise renders 
Jhe spiral convolution elliptical in the gastcropods, by throw- 
ing the summit laterally, sometimes on one side, sometimes 
n the other.^ If these deformations are easily understood 

* 1 have nmiecd this Jorormntioii in many kinds of TrochoB and Pleurolo- 

t I iKKBeBs thB Eame species in all these dsronDstionB, vrhinh ihall be figured 
I the bead of each class. They are the Cardmm kilianwin und a Panapaa from 
tia Malle (vu). 

% We find thete defnrmations principally in the strata near mountains, as at 

rame (var.), at ['aattllane (Lower Alps), in the Corhicree (Ande|, and In a 
Multitude of other plarea where the strata have been dislocatod. 

S The goPiUB EllijiioUta uf Montford, originally adopted, pince rejected by 

II The BtiUrvphoii cAliqaat uf MM. Potlex andUicbaud, is onlj a d«rormi 
'this kind in B. MuniUrii. 
■f This is eiemiililied in some riBurotoinarias in my posscssiuu. 
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by experienced eyes, such \a by no means the case with the 
oblique deformations of bivalve shells. In these the pres- 
sure may not only render one valve more elevated than the 
other in symmetrical ehells, and give them a greater or less 
resemblance to corhula" or tbracia; but, besides, when it 
takes place in a vertical direction, passing between the two 
valves, and which it inclines more or less to the side of the 
labrum, this oblique deformation nuiy modify the apical angle 
of a bivalve, and change its form to such a degree, without 
making it cease to l>e symmetrical,! that it may become verj 
difficult to distinguish true species from deformations of this 
nature, which ai'e, however, very common in shells whidi 
have preserved their normal position in the midst of argilla- 
ceous strata .'J Not only, therefore, is it necessary frequently 
to disregard form, but also, in order to distinguish true spe- 
cies from accidental deformations, it is requisite to commence 
by seeking other exterior characters, and to compare, in this 
point of view, all the specimens that have been collected in 
the same bed and in the same place ; for, in that ease, the 
change of place and of strata must be allowed to have some 
influence in determining the limits of a fossil species. 

" Referring to what I have already stated respecting the diffi- 
culties attending the positive determination of fossil species, I 
would say that these difficulties ai'e so much greater, the more 
ancient the fauna that we investigate. In fact, the lower abed 
lies, the more must the shells it contains have been exposed 
to dislocations, pressures, and the modifications to fossil forms. 
If, for example, the determination of species of extreme dif- 
ficulty in the transition formations, when it is undertaken con- 
scientiously ; if it is still so in the cretaceous formations, after 
we enter upon tlie tertiary formations, such as those of the 
Parisian basin, it ceases altogether, and the determination of 
the fossil shells of this epoch enters into the category of that 
of living shells. It is only necessary, for the most part, to 
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like into ticcouat the natural variations which I have spoken 
if in treating of other shells." — (^Bibliothi'que Universelle rf« ' 
xeneve. No. xxii., p. 123.) 



the Geology of the German Tyrol and the origin of Dolo- 
By Professor Favkb of Geneva. Communiciited 
Why the Author.* 

• Desirous of extending the field of my geological researches, 
|uch for some time had been almost confined to the Alps 
F Savoy, I eagerly availed myself of a proposal of Professor 
Studer of Berne, to accompany him in an excursion to the 
Alps of the Tyrol. I vtaa fortunate in undertaking this jour- 
ney along with this savant, who is as amiable aa he is distin- 
guished. The ronte he hail marked out enabled us to ex- 
amine the ditl'erent formations which constitute the surface 
of the Tyrol and Salzbourg. 

I have no intention of describing them all; after a rapid j 
glance at the topography and ancient formations of this 
country, I shall limit myself to a description of the pass.^ 
of Heiligen-Blut-Tauei-n, and some considerations on th«(^ 
origin of dolomite. 

The Tyrol, whose mountains form the eastern prolonga- 
tion of the Alps of Switzerland, presents some differences 
from the latter, even in a picturesque point of view. The 
lar^e mountains are leas elevated and less numerous. The 
glaciers are not so large, they do not descend so far into the 
valley, which indicates that the siiov^ fields of the upper re- 
s are leas extensive. 

le general character of the mountains of the Tyrol is 
lat they stand in a line following three great parallel chains, 
■anning very nearly from west to east. 
The chain of crystalline rocks is situate in the centre; 
LlU is placed between Innsbruck and Klausen, or rather it is 
K>unded by the upper part of the valley of Salza, and by that 
f the valley of the Drave, so wild in its character. 
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The two exterior chains are formed by dolomit«a and lime- 
stones, presenting an arid aspect. These mountains ai'e so 
ivtiit*, that their rocks are frequently confounJeJ with the 
snows which occupy the most elevated summits. 

The rocks which form these three chains are considerably 
varied in their nature, in the modifications to which they have 
been subjected, and in their ag'e. 

In the extensive depressions of the ground, which separate 
nearly all the exterior chains from the central one, we Rnil 
many sedimentary formations. 

Volcanic actions have here and there pierced the aariace 
of this district, which has been so subject to geological acci- 
dents, and have broua:ht various porphyritic rocks to t^ BOP-i 
face. They have thus complicated the structure and the B*^ 
ture of the ground. 

The central chain appears to reach its maximum of eleva- 
tion at Weiss-Kogl (11,840 feet*}, near the glaciers of CEta 
and (iross Glockner, which are H,C62 feet above the level of 
the sea. This sharp peak bears a great resemblance to the 
numerous aiguilles situate to the south of the valley of Cha- 
mounis. The Venediger-Spitz, at the bottom of the Pinzgaa 
and the Wild Spitz, likewise among the glaciers of (Eti, 
almost rival the preceding mountains in height. 

In the secondary chain to the north, the most elevated 
summit appears to be the Dachstein (9234 feett) in the SaLi- 
kammergut ; in respect to elevation, then come the Ewiger- 
Schneeberg, tlie Steinernes*Meer, &c. ; while, in the southern 
chain, the rocks of Marmollata, attaining a heiglit of 10,400 
feet, appear to exceed the other parts of the chain. 

The crystiilline rocks of the central chain are formed of true 
granite, the component parts differing in size. Often, with- 
out becoming exactly gneiss, this rock assumes an appear- 
ance which Sanssure has well named veined ffranite.X The 



* These meaBurcmentB, taker from G. M.jr's rasp (Munich, 1846), p 
French feet. 

t According to M. Siraon;, 9493 Viennese feet (Memoireg de la SocUU dw 
Bmie its Sciences de Vienne, t, )., [>. 317, 1847). 

X Voyage dune les Alps, § 163. 
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^ani tic rocks are highly developed at the foot of theZillerthal, I 
between St Jacob and Pfunders. This granitic axis is inter- -I 
Bected at Mittelwald by the road from Sterzing to Brixen. I 
~tThe central chain likewise contains niany other rocks, such I 
"ue gneiss with white or black mica, as in the Zemm-Thal, I 
in the bottom of the valley of Gaatein, where they arS' I 
lociated with hypersthenic syenite, at Isselberg, near LienZyV 
i at Dollach, in Carinthia. ■ 

J"It appears to me thattnieprotogineis wanting in the AlpSifl 
ItheTyrfd. I 

■The nietamorphic rocks and stratified formations, not foB-i.l 
Biferous, constitute an ill-definod group, because, in tb9>4 
lower part, they pass into crystalline rocks, and, in their upper"! 
part, into' sedimentary fossiliferous rocks. They often tliem- J 
seU-es present characters of crystallisation. I 

We have carefully studied these complicated rocks in the I 
long pass of Pfitsch-Joch. I 

The most widely distributed, most common, and most im- I 
portant rock of this group, is an argillo-talcose slate, whose I 
characters are vei-y variable. The Tyrolese geologists dis- 1 
tinguished it by the name of argillaceous mica slate (Thou I 
glimmei-schiefer). Near Zell, a mine of pyrites and auriferoua I 
mispickel has been opened in this rock, which, according to ' 
M. Burat, produces annually 35 marks of gold from 50,000 
quintals of ore- Native gold is sometimes found likewise. 
These ores have been probably formed at the same time with 
Ae veins of quartz which traverse the rock, J 

■'This argillo-talcose slate, enriched with an immense quun- 1 
B^ of garnets, occupies the summit of the pass of Ffitseh- I 
^bch (6741 feet), and is approached by varieties of gneis8,.l 
■M'y aei-pentine, and clay slate. M 

P'lt is well to observe the great analogy which exists be- " 
tween these rocks and those of the Canton of Valais. Their 
resemblance is such that we ought not to despair of finding 
fossils in them. In fact, we know that, in the latter country, 
|MM- de Charpentier and Lardy have found belemnites \a J 
Uiese rocks associated with the garnets.* I 
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These slates, so varied ir character, are evidently mineml 
masses which have been more or less altered by different 
agents, among which we mnst rank an elevated lemperatitre. 
The proof of this action of heat is the following. These 
slates, aa we have mentioned, are more or lesa crystal- 
line ; now, it is in the most crystalline part that we find the 
greatest number of those masses of saccaruidal or graoa- 
lar limestone, which, according to Hall's experiments, in- 
dicate a powerful action of heat. These masses are dis- 
posed in the argil I o-tal cose slate formations in large lenti- 
cular masses and beds, parallel to the stratification.* In 
general, these limestones are found at the lower -part of 
the stratified rocks, as. for example, at the nortbern ex- 
tremity of Zemm-Thal, where the saccaroidal limestone i* 
slaty in contact with the gneiss, but compact, sonorous, and 
breaking like glass, at a distance of ten or fifteen yards. 

Other masses of saccaroidal limestone may be observed in 
the Ziller-Thal. We have found the coutdnuation of theni, 
first, to the west of the Brenner road, where the sections, pub- 
lished in the Comptes rendua of the Montanistitthe Verein 
(1843), indicate that their beds have a non- con form able stra- 
tification with the mica slate; and, secondly, twenty le agues 
more to the east of the same chain, at the picturesque posB 
called Klam, at the entrance of the valley of Gastein, near 
Lend. This section, narrow and deep, through which, not- 
withstanding, the waters of this valley are discharged, haa 
not always existed, for the valley of Gastein presents all the 
characters uf an ancient lake. 

The rocks which form the Klam are white or greyish sacca- 
roidal limestones, more or less charged with mica (talc?). 
This limestone presents three very distinct appearances; 
\3t. Homogeneous or compact, although saccaroidal ; 2(^ 
Slaty and slightly grooved, the surface of the slates be- 
ing faintly undulated ; 3rf, Bacillary, that is to say, formed 

Is 9oci£t6 hflvptique deB Miences Nstur,, tome I, |i. 241, 1833.) Studer. ()(«■ 
inoiru de Is Sociite gealogique de France, 2me .Serie, t. i., jt. 303.) 

* Tbe BBLCiru >1 lintcBMnes af McraD, which are to Bkilfull; employed 
tlin wuikfhuis (it M SchwaDthuler, at Munich, aro probably found ia the M 
gmlOoiLsl posiliun 
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r prismatic distinct concretions, and fitting to each otlieTi 
■ may be seen in Bmall billets of wood split in the 
Tection of the fibres ; only these small concretionH leave no 
npty spaces, and sometimes become so slender that the 
c resembles hard asbestus. This slate is tlie resnlt of the 
Aximum of development in the circumstances which pro- 
iced the slaty structure ; — 'it is that structure carried to 
itreme. Certain ei-ystalline slates present some resc 
jice in their structure to this limestone. Only, these rod 
ring formed of many mineral Bubstancen, the structure is 
>t so regular. We notice in it nodules, and imperfect cry- 
als of quartz or felspar, which are enclosed in cavities 
ore or less deep, lined by one of the substances of the slate 
leaflets (mica, talc, or steatite). This substance appears 
have been subjected to friction, for it is marked with 
nail strice on tlie surface. The greater part of the rocks 
I under the name of satin-slates present this same 
laracter. 

In a question so complicated as that of the origin of thi 
ity structure, wc ought not to have recourse to a sing! 
ition in order to explain it. Accordingly, it is admitted 
at, in certain cases,- this structure has been produced by 
e fusion of rocks, which have flowed downwards ;* and that, 
I other circumstances, it represents tlie remains of stratifi- 
.tion. Lastly, we may perceive further, that this pbeno- 
•\ owes its origin to abrasions and frictions, t which have 
bben place befoi-e the complete solidification of the rock. This 
latter mode of formation appears to me evidently demon- 
trated by the resemblance of the crystalline slates to the 
Bcka of Klam. The different forms of these limestones, 
Iken in connection with the observation made at the en.* 
tance of the Zemm-Thal, appear to us to indicate that the 
Saty structure, in the case of which we speak, is the result 
f frictions anAetirements. To this it must be added, that the 
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8ftccaroid;il limestones of the Tyrol are not eruptive lime- 
stones, because they are placed in the form of bands or beds 
lyiiig parallel to the central (ihain.* 

Lastly, a locality where we have seen the 8accaroi<M lime- 
stone developed to a great extent, is the pass of Heiligea- 
Blut-Tauei-n. 

The pass of PHtsch- Joch having brought us to the southern 
acclivity of the Alps, wc selected the pass of Heiligen-Blut for 
our return to the north, as being elevated j8,051 feet), and very 
near to Gross- Glockner, so that we hoped to find in it as much 
aclentific interest as picturesque beauty. Our expectations 
were in no degi'ee disappointed. 

The village of Heiligen-Blut ia in a charming situation. 
Its little church, picturesquely placed on a hill, overlooks a 
valley covered with beautiful trees and cottages. The some- 
what steep walls of this valley form a frame in which rises 
the sharp aiguille of the Gross- Glockner, of which tlie Tyrol- 
ese and Carinthians never speak without admiration, 

Hacquet was one of the first who wrote about this nionn- 
tain. He estimated its height at 10,000 feet, in his minera- 
logical and botanical journey from Mont-Terglou in Carnia 
tu Gi-oss- Glockner, published in 1784, a little befoi-e Sausauw 
had ascended to the most elevated point of Europe. From 
that period the environs of Gross-Glockner have not failed to 
be frequently visited, and they always excite a just admiration. 

On leaving Lienz, in order to reach the pass of Heiligen- 
Blut by ascending the valley of the Moll in Carintbia, we 
find crystalline rocks on the northern bank of the Drave. 
Indeed, while passing Isselberg, we walk over rocks of am' 
pliibole, embeUished with garnets, forming masses of greater 
or smaller size in tlie niica slates (direction, N. 80, to 85 E.) 
In the upper part of ibe valley of the Moll (between Dollach 
and PutschalJ we fall in with frequent associations of sao- 
caroidal limestone, cipolin, serpentine, serpentineous por- 
phyries, and green slates. 

In traversing the pass of Heiligen-Blut-Tauern, we fanCy 
that we would walk over crystalline slates or granites 

* Fournet. (Cunn.tes Bcndus of ihe Acad«iuy of Scieucea, p. 40G ; 1844.) 
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bat, to our great surpriae, we scarcely met with anything 
else tbttii limestones. Above Heiligen-Blut we traverse 
gruen slates and slaty cipolins with white mica, the strata 
dipping nearly to the south. We soon reach argillo-talcose 
slates containing garnets, accompanied with dolomite and 
saccaruidal limestone. After advancing ab<}ut three hours, 
we find ourselves on a kind of plateau, terminating in a 
circus, tVie beds of which are horizontal. When we reach 
the highest part of this circus, formed by argil lo-talcose 
gametiferous slates, the green slates likewise containing 
Hf.imets and quartzite, rather in veins than in beds, we have 
giined tlie summit of the pass. 

From the commencement of the descent, we tind large beds 
of saccaroidal limestone mors or less micaceous. The green, 
or argil] o-tal cose slates, alternate with limestones, and form, 
nith some dolomites and cargneu/es, all the northern acclivity 
of the pass as far as Tauemhaua, where serpentine occurs. 
The horizontality of the beds at the summit of the pass ap- 
peal's to continue as far as the junction of the Seidlwinkel- 
'Thal and Bauris-Tbal, and beyond, the strata dip to the north. 
To recapitulate : We have seen in this pass, Is/, That the 
central chain was formed, not of crystalline rocks, but in a 
f^eat part of limestones and slates, which are evidently sedi- 
mentary rocks more or less altered ; 2d, That these sedimen- 
tary formations form a saddle or arch; for, on the side of Heili- 
gen-BIut, they dip to the south ; on the summit of the pass 
they are horizontal, and, on the northern acclivity, they dip 
to the north. It is probable that this arch covers the pro- 
longation of the granitic rocks of the bottom of the valley 
of Gastein, and that the formations composing the actual 
arch ai'e only a very small part of that which formerly had 
\ tendency to become formed when the upraising of the cen- 
tral chain heaved up the great masses which form the second- 
ary chains of the Tyrol. 

The argillo-talcose slates and saccaroidal limestones alter- 
nate in a general way with the green slates, which are more or 
less serpentineous, chloriteous, or talcose, and which are no- 
thing more than modifications of the first of these rocks ; aa a 
proof of this, we may refer to the numerous instances in whith 
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these two rooks puss into one anotber. It mil be furUiCT ' 
remarked, that the circumstances which have developed the 
gai'nets In the argillo-tjileose slates have prodaced the aame 
effects in the green slatee, for in these garnets are abtmdant 
The green sliites are developed in the neighbourhood of the 
serpentines and amphibolic rocks : and we mav I'egai'd both 
i>f these rocks as being the maximum of alteration in this 
great formation of slates presenting such varied characters. 

On ascending Piitsch-Joch from Zell, we find porphyroiilil 
amphibolites, other varieties in which the amphjbole is radi- 
ated, argil I o-tal cose slates, green garnetiferous slates, and 
dolomites ; these racks constitute the mountain Greiner (8£00 
feet), celebrated for its minerals. It is near the granitic 
chain of the bottom of the Ziller-Thal. 

The green slates, containing a variable quantity of ep- 
dote, form a great part of the mounfains of the valleyof 
Gastein, particularly between this valley and Rauris, 

The serpentine, as I have mentioned, is disposed in maaffefl 
througliout the formations of whiefa we are treating. In gene- 
ral, it is placed in beds, or in fragments of beds, parallel to the 
central chain. Tiiis arrangement indicates that this rock is 
not one of eruption, but that it is the produce of strongly de- 
veloped metamorphic action. I have found this rock at 
MtBch-Joeh with a species of euphotide, near Dollach in Ca- 
rinthia, at Matrey between Innsbruck and the Brenner, where 
it is mined along with ophicalce ; it is everywhere sun-ounded 
with large masses of green slate. 

The non-fossiliferoua stratified formations are, therefore, 
composed of argil lo-tal cose slates, green slates, limestoneSi 
dolomites, amphibolites, serpentines, and ophicalces, the va- 
rieties of which are infinitely numerous. The principal rock 
is the first of those we have indicated ; the others occur in 
the form of beds, or fragments of beds, parallel to the central 
chain. 

The presence of the Silurian formation in the Tyrol has 
been determined a few years since. The following are our 
observations on this subject. 

When traversing the valley of Gastein, from south to 
north, and receding from the granitic and central chain, we 



1 



I'rofeBSOi' I'avi-e oh the Otology of the German Tyrol. 81 

perceive tliat ttie mouutaiiiB wliicli flank the: valley are uoiu- 
jiosed of the formations we have described ; we then traverse 
the Klam, formed of Kaccaroidat limestone, and arrive at 
the small town of Lend. If we go from that place towards 
tLe iron mines of Bienten, we pass over the edge of strata 
which run southwards, and consequently rest on the central 
chain. These strata are formed of grey argillo-talcoae slates 
and green slates, alternating with each other, and identical 
in appearance with the most abundant beds of the southern 
Vulais; near Dienten (above and below the village), these 
furmatious contain beds of carbonated u-on, which dip at 30° 
to the north. These beds, which are mined, closely resem- 
ble the mines of spathic iron in Dauphiny. They contain 
crystals of spathic iron, rbombohedric, lenticular, &o., whioh 
often rest on crystals of quai'tz. The important fact is, that, 
in the interior of these iron mines, a tliin bed of graphite is 
found, very nearly pure, containing fossils referrible to the 
Silurian epoch. Those in the collection of the School of 
Mines of Vienna bear the following names: — Cardium gra- 
cUe, Munst., Cardiola inierrupla, Brod., Orlhoceraa slyloii/eiim. 
Bar, 0.jre5«/(Mm, Munst." 

Although wc examined the geological position of these 
mines, we cannot give any positive opinion respecting their 
age, the fossils in our possession not being sufficiently nume- 
rous. Without venturing on any exaut determination, we 
may slate that we have been struck with the striking resem- 
blance which exists between the orthoceratites of Dienten, 
which are called Silurian, and those of St Caasian, which are 
evidently from the muschelkatk. It would, indeed, be less 
extraordinary to find at Dienten fossils of this latter forma- 
tion than those of the Silurian epoch. 

However this may be, the discovery of these fossils, which 
wad made only a few years ago, promises to be of great im- 
portance in the geology of the Alps ; for the rocks of Dien- 
ten are similar to those of the Valais and D:iuphiny. 

With regard to the true coal formation, its i>resenee is 

, * UoriOL Hrkiul^ruBgcn. KxpI&nstioD of Ibe QeologicBl Map af the S. E. 
Lion of ttw Alps, p. 131. 184T. 
VOL. XLVII. NO. XCIII.— JULTT 1849. F 
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much more certain tlian that of the Silurian formation. U 
is itevelopod at Stangalp, to the west of Gmand, and to tli 
north of Viliach, as is mentioned by M. Morlot, in bis ei 
planatiou of the Geological Map (if the Al[>$, and as is prove 
by apecimena in the Museums of Vienna and Linz; thelai 
ter coine from Rosaninalpe to tlie south of the Kadatadtei 
Tauem. 

Ascending in the geological acale of formations, we fin 
the red sandstones, the trias and dolomite, formations whid 
are associated with and traversed by the quai-tziferoiu an 
pyroxenic porphyries. The observations made by us on theu 
varied rocks are the following ; 

Turning eastward from Klausen, in the valley of tbi 
Eisack, by the Grodner-Tlial, as far as St Cassian, we paa 
over a transverse section of the most interesting nature. Bal^ 
in order to obtain a general view of the whole, it is necea 
sary to make several detours, such as those of Castelrutli^ 
the Seisser-Alp, and Langkogl. The Eisack cuts through 
different porphjTitic rocks, which seem to form the base oi 
the sedimentary formations ; then, ascending to reach ths 
Grodner-Tbal, we walk over argillo-micaceous and talcow 
slates ; and near the village of St Peters, we arrive 
masses of I'ed quartziferous porphyry, which, considered 
a lai^e scale, appear to form a bed rising towards the west, 
but to which two systems of fissures, which cross each other, 
have given an irregular prismatic structure, This porphyry 
is usually altered on the surface ; it is covered by the rod 
sandstone, the beds of which have a stratification conform- 
able with the porphyry. M. de Buch has long since shewD 
that the porphyry was the mot!ior-rock of the red sandstone. 
Above the red sandstone, which is highly developed in the 
neighbourhood of Castelruth, are found different beds which 
are referred to the trias system ; but it is not always easy 
to seize exactly their geological position, for the vicinity of; 
the quartziferous porphyry, especially that of the pyroxenic 
porphyry and the immense quantity of pyroxenic tufa, which, 
after alternating with these, have altered tbeni, and intro- 
duced among them the elements of the plutonic rocks, which 
render their characters vei-y variable. Above the red sand- 
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Btone we gtmepally find the niuaclielkalk, the rock of which 
is a. pretty compact limestone; sometimes, however, it oc- 
curs in renifomi masses, nests, or crusts, of a greenish aub- 
Btance, which resembles decomposed pyroxene, and in which 
we observe fragments of pyroxene. 

It is evidently to the trias system, and more especially to 
the muschelkalk, that we must refer the celebrated fossil 
beds of tit Cassian. These beds have not the least con- 
nexion, in their geological position, with the neocomian forma- 
tion, in which some geologists have endeavoured to classify 
ihem. The locality richest in fossils is Steurs, situate two 
lioura to the south of St Cassinn, on the summit of the 
hills, clothed with pasture and woods, which separate the 
valley of the Badia from that of Livinalongo (likewise called 
Buchenstein or Fodom), near the sources of the Gader. The 
position of the beds which contain these fossils, and of tliose 
corresponding with them, becomes evident when we ai-rive 
ftt St Ca^sian by the Groduer-Thal, in passing the Col de 
[iColfoaco. These beds arc situate, undoubtedly, below the 
tlomiUc masses. They do not always contain the fossils 
ich abound at St Cassian, and the variability of their cha- 
;ters, caused by the greater or less abundance of the 
<ments, arising from the submarine eruptions which have 
,en plarce in their neighbourhood, are the principal obsta- 
cles to their being recognised over a large extent. How- 
ever, M. Emmerich has found some fossils of St Cassian 
above St Michel, and in the ravine at Pufl. 

If the hills of Steurs, where the St Cassian fossils are 
found, are not covered by dolomite, it must be ascribed to 
an immense denudation which has carried off the latter rock. 
These fossiliferous beds are remarkable for the curious 
association of othoceratitea with ammonites, and the develop- 
ment of a mass of small sheila, which, for the most part, ap- 
pear to be young. We have ourselves collected these fossils, 
and their position altogether excludes the idea of a remanie- 
inent dans let terrains. 

On examining the position of these fossil beds, we per- 
ceive that, in the bottom of the valley of St Cassian, the 
Kityroxenic conglomerate occurs covered by varied sandstones. 
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and by a calcareous conglomerate, containing numcrouB nesti 
of a green matter resembling, as we have said, dooompoaei 
pyroxene, and enclosing fragments of that mineral. Thew 
sandstones and conglomerates are covered by the muschel- 
kalk, which is a more or less marly limestone.* We pe^ 
ceive that the base of Kreutzkogl, near St Cassian, pre- 
sents nearly the same section, and that this mountain, whidi 
is dolomitic, rests nn the muachelkalk. 

The superposition of the dolomites on the muBclielkalkii 
likewise seen in the north part of the base of Langkogl ani 
at the Ool de Colfosco, where we find a greenish sandstone 
partly formed out of the elements of the pyroxenic rocks. 
This sandstone appears to be contemporaneous with the muB- 
chelkalk, and contains small fossils which canuot he deter- 
mined. (Astartes \) 

On ascending above the baths of Razes, we perceive on tl 
muschelkalk the pyroxenic tufas which form the surface of 
the Seisser-Alp. This name is given to a great plateau 
bounded by the Schlerns, the Palat-Spitz, the Blattkogl, the 
Langkogl, and the Grodner-Thal. It is clothed with pas- 
turage and slightly inclined towards this valley. This py- 
roxenic tufa, which is a kind of sand, more or less coarse, con- 
taining numerous small crystals of pyi-oxene, is evidentlyd^' 
pendent on the pyroxenic porphyry seen at Pufl, St Chnstiae, 
&c. The tufais perfectly stratified; it is formed by alternations 
of Bubatances, loose or of greater consistency. We here ob- 
serve rolled pebbles of all sizes, which have evidently been 
tossed about by the waters, and are a submarine dejection. 
What farther proves this are the numerous alternations of 
this tufa with the limestones and dolomites which may be ob- 
served in a remarkable escarpment situate near the-chalets of 
Molignon,not far from the pass which leads from the Seisser- 
Alp to Campidello in the valley of Faaaa. 

In this natural section which overlooks the chalets, Wft 



* Th« general vien- which I give here ia aufficient for the end I prqpow, mnd 
I refer for the details to thg C.u/. d'ail .«r la Gtohgia lia Tyrol meridionttl, I7 
M, Emmerich, published in the Alpei de VAUtnagnt, by Schauhacb, torn. 
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ive couuted more than ten beds of dolomitic limestone, ae- 
rated by as many strata of pyroxenic tufa- Has there not 
idently been a contemporaneous formation between the 
□tonic and sedimentary rock ! 

Oq a geological inspection of the country, it seems as if we 
id left the Alps, and have been suddenly transported into 
e region of extinct volcanoes in the centre of Sicily. Ana^ 
gous alternations are seen above Colfosco. 
The ravines which intersect the great plateau of the Seis- 
r-Alp, disclose to our view spilites with beautifnl zeolites, 
id the surface of this plateaii is strewed with masses of true 
tlomites containing oysters (?J, beautiful remains of polypi 
id stalks of encrinites.* The position of these dolomites 
idicates that they are the remains of the denudation which 
)s formed the plain of the Seisser-Alp. 
These pyroxenous poi-phyries, and the roclts depending on 
lem, appear to be completely wanting to the north of the 
tntral chain. 

The dolomite of the Tyrol, like that of Switzerland, occors 

I two positions ; lei. It is found in the mass accompanying 

icks more or less crystalline, such as the argillo-talcose 

atea of which we have spoken ; in general this dolomite is 

, the neighbourhood of rocks really plutonic. 2t/, It consti- 

ites great masses, and forms alnsost of itself the two lateral 

laina of the Austrian Alps. These mountains are distinctly 

3-a.ttfied. It is sufficient to have seen the great mass of the 

«hlem3, from Castelruth or the cemetery of Layen, or still 

Itetter, the more imposing mass of Kreuzkogl from Colfosco, 

to be convinced that their stratification is very nearly hori- 

, cental. However, in the chain of the north, as in that of the 

luth, the beds are more or less turned up against the cen- 

itral chain, a circumstance which conlirms what we have said 

respecting the correspondence of thuae two chains. 

I know not at what period in the history of the globe the 
'eruptions of melaphyrea have ceased to take place. Some 
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authors think that they terminateii during the tertiary epoch, 
which may be the case. With regard to the epoth at which 
tliey commenced, M. de Buch says, that the elevntion ti 
pyroxeoic porphyry is posterior to the Becondary formatiqpl, 
because it pierces the lUfferent beds of it. (^Annalei 
Chimie el de Pkysiqtie, 1823, xiii., 293). I think that it it 
necessary to make a distinction here. The eruptions of thes* 
melaphyres have perhaps continued a very considerable time, 
and even though a portion of these rocks has reached the 
surface after tlie deposition of the secondary formations, w- 
cording to the learned geologist of Berlin, it appears to mo 
certain that these eruptions have commenced at the period 
the muschelkalk. Indeed the observations which I haveal- 
rea.dy referred to, and which I recapitulate here, demonstrate 
that there were eruptions of melaphyre contemporary with 
the muschelkalk, and anterior to the formation of dolomitea. 
As a proof, I have indicated, lai. The superposition of tht 
dolomites on the pjroxenic formation, a fact clearly deter- 
mined by the general examination of the country at Grodner- 
Thal, and in the neigbourhood of St Cassian. This super- 
position is seen at the ravine of Pufi, at Palat-Spltz, at Laa^ 
kogl, and in the sections given by M. de Buch {Annales dt 
Chimie et de Phi/nque. 1823, xxiii.) 2rf. The pyrosenic rocks, 
as I have stated, have furnished the materials of eertjiin beds 
of muschelkalk inferior to the doloniites. 3d. It may well be 
that the pyroxenic rocks have been erupted before the forma- 
tion of dolomites, since their sti'atified tafa alternates with 
dolomitic beds, situate at tlie inferior portion of the great 
masses of dolomite. 

This is a point which I wished to establish in a. positt' 
manner, for that was necessary in order to understand the 
origin of the dolomiti 

The formation of dolomite is an important question, and 
one which has given rise to so much writing and discussion, 
that it is difficult not to touch upon the notions which have 
been advanced on the subject ; the more so, as certain 
authors have treated of it in a manner so general and 
vague, that they seem to have wished to include in their 
system the grciiler part of former theorie.f, as well as the 
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jerm of all future theories. Notwithstanding this, I bave 
ndoaToureJ, by special reference to certain facta, to bring 
hem under one point of view, which appears to me to pre- 
ent some novelty. Moreover, the experiment made by my 
olleague, M, Professor Marignac, and which thrfjws great 
ight on the formation of dolomite, is entirely new. 

In spite of the ingenious theories advanced respecting the 
Dti^n of this rock, many doubts still remain in science re- 
^rding it, for chemical experiments have not always eon- 
Brmed geological theories. 

I here speak only of the dolomites which belong to the 

■eoond of the geological positions I have indicated — that is, 

Uie dolomites of the great secondary chain of the Tyrol ; and 

[ think that they are not a metamorphic rock, in the sense 

nally given to that word — that is to say, that the rocks of 

ese chains have not been altered since their formation. I 

Q of opinion that these mountains have been composed, 

am their origin, of a double carbonate of lime and magne- 

\ — that is to say, that the formations which constitute them 

iVG been deposited in the state of dolomites at the bot- 

of seas, and are not limestones altered by magnesian 



rest this affirmation on the beautiful researches of M. 
I Hsidinger, which have been brought forward by M. Morlot,* 
and on the experiment of Professor Marignac. 

We must not overlook an important fact, well known for 
a long period, which has even given rise to theories as to 
the formation of dolomite, that there exists a certain con- 
nection between the dolomitic chains and the pyroxenic 
rocks, which indicates that it is the latter which have fur- 
nished the magnesia, in whole or in part, to the dolomite. 

M. Haidinger has succeeded in making dolomite, by 
heating to 200", and under a pressure of 15 atmospheres, a 
mixture of sulphate of magnesia and carbonate of lime — 
that is to say, it is necessary, in order to form dolomite, 
that there should be, 1*/, sulphate of magnesia and carbonate 

• Comptes Reuilua de I'Acaci. des Sciences de ParU, Gill March 1818, J 
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of lime: 2(/, a temperature of about 200"; 3rf, a preMi 
15 atmospheres. Now, I believe that these circumstanfies, 
by no means complicated, may have been met vvitb in the 
localities actually occupied by the dolomitic chains of the 
Tyrol. In/, It is evident that in the sea, where the forma- 
tions composing these chains were deposited, lime existed. 
No one has ever doubted this fact; besides, the enerinites, 
oysters (!), and the beautiful corals of the Seisser-Alp, are 
sufficient to prove it. With regard to the sulphate of magne- 
sia, we know that it exists in the waters of the sea ; but I am 
of ofiinion that a more considerable quantity than ordinary 
existed in this sea ; and this is my reason — the pyroxeiiic 
tufa, as we have said, is the produce of submarine eruptions, 
and consequently gases, and, among others, sulphnrous 
acid, which always accompanies volcanic eruptions in great 
abundance, are more or leas dissolved in the water; they 
have formed different salts ivith the substances which were 
present. The rocks which were erupted, being very rich in 
magnesia, sulphate of magnesia must have been formed aoln- 
hle in twenty parts of cold water, and in much less of boil- 
ing water, according to Berzelius. This salt is met with in 
the neighbourhood of existing volcanoes, and readily passes 
into the state of sulphate of magnesia by the action of the wr 
(Thenard). Thus the presence of a notable quantity of sul- 
phate of magnesia in this sea is placed beyond doubt! 

2d, A temperature, I have said, of 200° C. was required. 
Such a temperature assuredly existed at a certain depth 
in a sea where volcanic eruptions took place, and whose 
bottom was covered with a greater or less quantity of muddy 
and sandy substances. 

3</. A pressure of 15 atmospheres. This condition 
found to be exemplified in a sea whose depth is only from 
150 to 200 yards. It is evident that the sea in which such 
immense masses as those forming the dolomitic chains of 
the Tyrol were deposited, was of a much greater depth. 

We have thus all the conditions required for the formation 
of dolomite, and which must have been met with in nature, 
according to the ordinary course of things. 

It may also be remarked, that hydrochloric acid is likewin 
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disengaged in great abundance during volcanic eruptions; 
and from this chloride of magnesium must be formed, and 
added to that which already exists naturally in marine 
waters in greater quantity than the sulphate. 

This remark has suggested the idea to Professor Mari- 
gnac, to endeavour to ascertain whether the chloride of 
magnesium, brought into contact with carbonate of lime, 
might form dolomite in certain circumstances. For this 
purpose, he has made an experiment analogous to that of 
M. Haidinger — ^that is, he has placed a certain quantity of 
carbonate of lime, prepared chemically, and a dissolution of 
chloride of magnesium in excess, in a tube of thick glass. 
The tube was closed after the expulsion of air, and subjected 
to a temperature of 200° C. 

An analysis of the produce was made on 0'''*770 of the 
matter taken from the tube. The magnesia was brought to 
the state of phosphate, and the following obtained : — 

Carbonate of lime, . . . 0*370 
Phosphate of magnesia, . . 0-533 

We find, then, as the result of the operation — 



Mg C. 52 f 5f «• 25 

^ I C. 27 



which shews, that a double decomposition took place in the 
tube ; that there is formed a double carbonate of lime and 
magnesia, and of chloride of calcium, which remained in 
dissolution. Not only has the decomposition been sufficiently 
complete to form dolomite, but, further, a double carbonate 
is formed, containing a quantity of magnesia exceeding that 
of true dolomite. This kind of rock is frequently met with 
in nature.* The chloride of magnesium may therefore form 
dolomite with the limestone, when it is subjected to the same 



* In Dauphiny. Gueymard {Bulletin de la Societe Oeohgique de France, l^e 
Serie, xi., p. 438.) 
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conditions as the suliihate of magnesia. M, Marignac, having 
ma<]e the name experiment by exposing tfae tube only two 
hours to a temperature of 200% found that the result was 
only a magnesiau limestooe but little charged with magneaia. 
Thus, then, the length of time during which combination 
may take place, is one of the namei-ous circumstances which 
have an influence on the formation of dolomite. By sup- 
posing it to be the only agent, we may be able to compre- 
hend how it is that we find in nature, magneaian limestones, 
dolomites, and turdulomilic limestones. 

After these difTerent considerations, we have no doubt that 
hydrochloric acid, the different acids of sulphur, and in par- 
ticular, sulphurous acid, which have accompanied the sub- 
marine dejections of the pjToxenic tufa, have acted upon this 
rock only in producing different salts of magnesia, which, 
under the double action ofa pressure of about 15 atmosph^Vfl. 
and a temperature of 200", have formed dolomite and roag- 
nesian limestone by means of the lime, whose presence, in seas, 
is attested by the corals and shells still found in dolomite. 

It is necessary, however, to remark, that dolomite presents 
a particular character not found in rocks as at first formed, 
and which seems to indicate that it baa undergone modifica- 
tions since its formation. This character is given to itbytiie 
numerous cells or small cavities, and by the multitude of 
pores or empty places which it presents. 

These cells, according to M. Elie de Beaumont,* are the 
result of the difference which exists between the atomic vo- 
lume of the magnesia and that of the lime, and pi'ove thai the 
dolomite is an altered limestone, in which an atom of lime 
has been replaced by an atom of magnesia. M. Morlot has 
confirmed this view, by shewing that the empty spaces or cells 
of the dolomite exactly represent the difll^erence of the volume 
of an atom of magnesia and that of an atom of lime. 

This character, the cavernosity of dolomites, is therefore 
important ; it must be taken into account. Now, the follow- 
ing is the way in which things may have proceeded in nature. 
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pt is not necessary to Buppoae that the beds which fomi the 
Bfreat dolomitic masses of the Tyrol were at first deposited in 
me state of limestone, and that they were then changed into 
nolomite at a period more or leas remote from tlie time of 
Btlieir deposit : that is to say, after these beds had attained 
Etlie enormous thickness which they now present. It is by 
po means probable that these beds of cellular dolomite were 
(deposited in the state of dolomite, for the rock would be 
Kompact;* but we may conceive an intermediate between the 
Bwo modes of formation in order to explain the origin of the 
ffyrolese dolomites, which are celluar throughotit the whole 
bf their enormous mass, and admit that as fast as the lirae- 
ntone was precipitated, in a form more or less pulverulent, it 
Was changed into dolomite ; and this kind of metamorphism 
of the limestone, which took place after its formation, well 
explains the cavernosity of the dolomites, and enables UB to 
understand their stratification. 

Saline substances may have been more abundant in ancient 
8eR8 than in the present ones, without organic life being 
thereby destroyed ; this is proved by an observation of M. 
de Vemeuil who saw in the Crimea a species of cardium and 
other shells living in lakes where the saline substances were 
ta abundant that they frequently crystallised in summer.! 
This is the reason why we tind fossils in the dolomites of the 
Tyrol, although they are not very abundant, and the mode in 
which dolomite is formed, explains why the shell of these fos- 
«1b is frequently dolomitic. t 

In these ancient seas, as in the present ones, shells and 
:-oorals lived at a small depth below the surface of the water ; 
.there they secreted lime, and, it is probable, that the trans- 
formation into dolomite only took place when the precipitated 
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lime reached a certuin deptb, that is to say, a certain pres- 
sure. 

According to this mode ol' viewing the great phenomen<»t 
of ihc formation of the dolomites of the Tyrol, we perceive 
why these rocks approach, to a certain point, the eruptions 
of pjrosenic porphyries, without, however, being completely 
connected with them; in fact, the sea, where these volcanic 
eruptions took place, and in which the circumstances fitted 
for foi-ming dolomite were united, extended to a great dis- 
tance. Yet, tlie dulomitic sediments must have been made 
witlt greater activity in the neighbourhood of tlie centres of 
eruption. We may thus explain why the secondary chain, 
placed on the northern declivity of the central chain, ia like- 
wise dolomitic, although there was no pyi-oxenic eruption in 
tbatplace ; for, at this remote epoch the central chain was not 
yet elevated, and the foi'mations which at a later period were 
to form the secondary chains of the Tyrol were deposited in 
the same sea. 

From the decomposition of the sulphate of magnesia by tbe 
carbonate of lime, the sulphate of lime must have resulted, 
and this salt has been precipitated in a warm state ; for a 
more elevated temperature than ordinary was a consequence 
of the submarine eruptions of which we have spoken. Now, 
Mr Forbes has remarked, that the sulphate of lime so pre- 
cipitated was anliydrous.* Here then, we have the explana- 
tion of the formation of anhydrite, a substance which, accord- 
ing to the observations of M. de Charpentier, has furnished 
the gypsum of the Alps. We know that this latter rock ta 
frequently met with in the Tyrol, near Vigo, at the Seisser- 
Alp (Do Buch), and in the valleys of St Vigils and Unter- 
meyer; besides, the gypsum being a soluble rock, it is pro- 
bable that it is now found in fewer places than it was formed. 
However this may be, the presence of this rock indicates 
that sulphuric acid has not been a stranger to tlie formation 
of dolomite. 

We have distinguished two species of dolomite ; their geo- 
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logical position is found to be BufBciently explained by this 
theory. Some of them are regularly stratified, as in the moun- 
tainsoftheTyrol; tbisisaregular sedimentary formation simi- 
lar to that of limestone, although, perhaps more complicated. 
The other doloinitea are crystalline, saccaroidal (at St Goth- 
ard, Pfilach-Joch), in their position corresponding to that of 
the saccaroidal limestone ; they have undergone a inetumoF- 
phism similar to that of this rock ; and, as M. Fournet says, 
IB speaking of predazzite, we may assert that we ought not 
I Bee iu saccaroidal dolomite an effect of magnesian cemen- 
Ltton, but rather the simple fusion of a limestone already 
AgnesiferouB.* 

We perceive, then, that this theory on the origin of dolo- 
mites does not rest ou the vaporisation of the magnesia, an 
occurrence which is known neither in nature nor in labora- 
iries, but is founded, Is^, On the consideration that the 
Tupttona of melaphyres (magnesiferous rocks) are anterior 
to the formation of dolomites ; 2rf, That these eruptions were 
submarine ; 3rf, That they were accompanied with acid vapours 
which formed salts of magnesia, which, under the circum- 
stances ofprcsaure, and suitable temperature (somewhat high), 
have modified the composition of the newly-formed limestone. 
There is no fact in this theory which was not previously 
luiown, and which is not daily repeated, so to speak, both in 
nature and in laboratories. 

More to the west, in Switzerland and in Savoy," says 
M. de Buch, in tlie conclusion of his celebrated Memoir on 
the Dolomites of the Tyrol, "we observe none of those pheno- 
mena we have been discussing, and which, considered in their 
mutual connection, may throw some lighten the formation of 
the high chain of the Alps." — {Annale» de Chimie, xxiii., 
p. 407 ; 1823.) 

This assertion appears to us to be too positive. Indeed, 
although we can see nowhere in Savoy great chains of moun- 
tains formed by dolomites so white and remarkable as those 
of the Tyrol, this rock is still abundant in the regularly stra- 
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tifiuil formations, and in particular in Cimblais and Faocigny. 
Ib the dolomite, in these locatitiea, the result of submarine 
eruptions, analogous to those of the Tyrol? that is to say, 
dill there exist in the sea whii'h deposited this rock, a greater 
quantity of sulphate of magnesia and chloride of nuLgDesium 
than in the present seas? Without being certain, this appears 
to ue probable; for we likewise find in Savoy evident traces 
of submarine eruptions. These traces are furnished by the 
rock long known under tlie name of Taviglianaz sandstone,* 
in a locality in the chain of Diablerets, where it is much de- 
veloped. 

This rock, wliieli is widely diffused in Savoy, and in the Can- 
tons of Vaud and Berne, haa not the same eomposition as the 
pyroxenic rocks of the Tyrol ; but it has a close relation, in 
its geological position, with the pyroxenic tufas of this 
country. 

The sandstone of Taviglianaz, of which we can distinguiali 
many varieties, is usually formed of white felspar in small 
crystallized fragments; blackish or greenish amphibole, in 
fragments of imperfect crystals, but in which we can deter- 
mine an angle of 124°; of white or blaok mica in scales by 
no means abundant, and of quartz in small fragments, some 
of which are so rounded that they nppear to have been rolled. 
Some specimens of these rocks effervesce with acids. This 
is not, therefore, a pyrosenic tufa; but rather, if we might 
venture to make this supposition, a syenitic tufa. This rock 
has a position analogous to pyroxenic tuFa; in this sense, 
that it ia stratified, and alternates with beds really formed 
by way of sediment, such as limestones more or less arg^- 
laceous. It is a rock of igneous origin, triturated and stra- 
tified by the waters. With regard to the age of its for- 
mation, it differs considerably from that of pyroxenic tufas, 
witli wliich we are at present specially occupied ; for it 
usually covL'rs the numnmlltic formations, and is itself covered 
by the fiysch, or Alpine macigno. 

Ib this rock connected with the pyroxenic eruptions which 
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liave taken place, according to some autliors, in the tertiary 
epoch? This ia a point wg caunot now decide. However 
this may be, it is not less true that the eruptions which have 
furnished the materials of the Taviglianaz sandstones, may 
have been accompanied with disengagements of sulphurous 
acid and hydrochloric acid, and exercised an influence on the 
formation of the dolomites of Savoy analogous to that which 
the pyroxenic eruptions of the T)to1 have exerted on the ori- 
gin of the dolomite of that country. 



On the Colour of Wafer. By Professor EuNSBN. 

The hot springs which occur in many parts of Iceland, and 
are especially remai-kable at Reykir, are, saya that excellent 
observer Bnnsen, charactcriaed by extreme beauty. In the 
deptlis of the clear unruffled blue waters of these basins, frum 
which rises a light vapour, the dark outlines of what once 
formed the mouth of a Geyser may be faintly traced amid the 
fantastic forms of the white stalactic walls. Nowhere can 
the beautiful greenish-blue tint of water be seen in greater 
purity than in these springs. 

A few remarks on the causes from which they are derived 
,wiU hardly be superfluous. 

Chemically -pure water is not colourless, as is usually sup- 
posed, but naturally possesses a pure bluish tint, which is only 
irendered visible to the eye when tJie light penetrates through 
stratum of water of considerable depth. That such is the 
fiut, may easily be shewn by taking a glass tube, two inches 
wide and two yards long, which has been blackened internally 
ith lamp-black and wax to within half an inch of the end, 
the latter being closed by a cork. Throw a few pieces of 
white porcelain into this tube, which, after being filled with 
ohemically-pure water, must be set vertically on a white 
filate, and looking through the column of water (of two yards) 
at the pieces of porcelain, which can only be illumined from 
below by white light, we shall observe ttiat the objects will, 
%nder these circumstances, acquire a jmre blue tint, the in- 
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tensity of which will dimiDish in proportion as the columo of 
water is «horteni'd, so that the ahode of colour becomes at 
length too faint to be perceived. This blue coloration maj 
also be recognised when a white object is illuminated throu^ 
the column of water by sunlight, and seen at the bottom of 
the tube through a amall lateral opening in the black coating. 
Tlie blue tint so frequently observed in water cannot, there- 
fore, be regarded as in any way strange, Tlie question there- 
fore arises, why this blue colour is not seen everywhere, anil 
why it sliould not occur in many seas ? Why, for instance, 
thelakesof Switzerland, the waters of the Geysers in Iceland, 
and in the South Sea Islands, should exhibit every shade of 
green, whilst the waters of the Mediterranean and Adriatic 
are occasionally of so deep a blue as to vie with indigo t 
These questions are easily answered, since clearness and 
depth are the primary, if not the sole requirements for im- 
porting to water its natural colour. Where these fail, the 
blue tint will likewise be wanting. The smallest quantity (^ 
coloured elements which the water may take from the sand or 
mud of its bottom, the smallest quantity of humus held in so- 
lution, the reflection of a dark and strongly- coloured bottom, 
are all sufficient to disguise or alter the colour of water. It 
is well known, that the yellowish-red colour of the waters 
which traverse the lower group of the trias formations de- 
pends upon hydrated oxide of iron, contained in the mud of 
the variegated sandstone. From a similar cause, tlie vast 
glacier streams of Iceland, which, in these desolate regions 
where there are neither roada nor bridges, the traveller finds, 
to his discomfort, that he must ford, are rendered opaque ami 
milk-white from the detritus of dark volcanic rocks, which. 
crushed into a white powder by the overwhelming mass of 
the descending glaciers, are carried to the sea, in the form 
of white mud and sand, and again deposited there in vast 
deltas. 

In like manner, tlie natural colour of the small lakes in tlia 
marshy districts of northern Germany is concealed by the 
black tint imparted by the dissolved humua derived from the 
turf. These waters often appear brownish or black, like the 
water in most of the craters of the Eifel and Auvergne, where 
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a sombre volciinic rocks obstruct the reflection of tlie ind- 
ent light. It will, therefore, easily be understood that it is 
sly where these disturbing iiiHuencea do not exist that the 
»lo«rof the water will be seen in all its beauty. Amongst the 
laces at which this requirement is most completely fulfiUed, 
re may especially instance the Blue Grotto at Capri, in the 
■nlf of Naples. The sea is there most remarkably clear to a 
very great depth, so that the smallest objects may be dis- 
^ctly seen on the light bottom at a depth of several hundred 
feet. All the light that enters the grotto, the entrance of 
irhich is only a few feet above the level of the sea, in the 
precipitous rock opening upon the surface of the water, must 
peneb-ate the whole depth of the sea, probably several hun- 
dl'ed feet, before it can be reflected into the grotto from the 
^ear bottom. The light acquires, by these means, so deep 
k blue colouration from the vast strata of water through which 
— Jt has passed, that the dark walls of the cavern ai-e illumined 
py a pure blue radiance, and the most differently coloured 
objects below the surface of the water are made to appear 
trnght blue. 

An equally remarkable example of this fact presents itself 
xn the glaciers of Iceland, as well as in those of Switzerland, 
which shews that water does not lose its original colour even 
prhen in a solid condition. At the distance of many miles, 
^e eye may distinguish, on the flat heights of the " Jokull," 
be boundaries that separate the bluish ice of the glaciers 
torn the white inaccessible plains of snow that rise to the 
Ktmmit of these mountains. On a closer examination of these 
[laciers, one Is sm-prised to observe the purity and transpa- 
rency of the ice, which often appears to be wholly free in large 
s from vesicles of air and foreign admixtures, whilst its 
vast fissures and cavities are coloured all shades, from the 
Ugbtest to the darkest blue, according to the thickness of the 
strata through which the light has penetrated. 

The blue tint of the cloudless and vapoury atmosphere is 

probably dependent on similar phenomena, if we are justified 

1 concluding, from the colour of solid and fluid n'ater, that 

■bqueous vapour has a similar colour. On considering all 

e facts, we can scarcely doubt for a moment that the bladl 
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colour of water is a peculiar and not accidental characteristtB' 
of that substance. This natural colour of water will also 
afford ua an easy explanation of a light green tint which is eyen 
more strongly manifested in the tT\ stal-like siliceoas springs 
of Iceland than in the lakes of Switzerland; for the yellow 
colour derived from traces of the bydrated oside of iron, in 
the siliceous sinter walls surrounding the water, blends with 
the original blue to produce the same greenish tint, which, 
in the Swiss lakes, is derived from the yellow bottom ; the 
most different rocks experiencing a superficial decompositicm 
from the continued action of water, and becoming tinged ivith 
yellow by the formation of hydrated oxide of iron. Hence it 
will be easily conceived that the blue, wliich continues to in- 
crease in intensity with the increased depth of the strata of 
water, may obliterate the action of this yellow reflection, and 
thus either weaken or wholly destroy this greenish tint. The 
green grotto on the shores of Capri affords a most striking 
proof of this fact. The green colour, which is produced by 
the reflection at an inconsiderable depth of water, from tile 
yellowish limestone constituting the bottom and the walla cf 
the grotto, illuminated by the light from without, wholly dis- 
appears in the enormous depths of the water of the blae 
grotto ; there a pure blue colour takes the place of the green, 
observed in the shallower cavern, although the water and 
rocks are the same in both cases.* 



Geohigicai Changes from jilteration of the Earth's Axi» tf 
Rotation.\ 

Respet^ting & po^isible change of climate resulting from a change 
in the earth'ti iixrs of rotation, — an hypothesis which has from time 
to time engaged atlentioii, as one which might serve to account for 
the occurrence of organic remains, supposed to be those of aninuls 
and plants requiriog a higher temperature thnn that of the regions 
where such rumains are found, we have had two communication 6. 
In one from Mr Saull, he calls attention to the undoubted evidences 

• Yidt Works o! the CavcDdiah Soclsty, tdI. i., 1S48. 

t Sir H, J. lie 1ft Berhe's (President of the Gtological Society) Aiinivor»»rj 
Aildr^Ks to tlip Society Tnr 1849. 
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'the ItuiJ being at interToIa sbuve unil beneath the waters, and b 
iigfa of temperature over tlie santt; area. These effects he ftttrl 
es to a change in the earth's axis of rotation, arising from aitrO'*T 
lical causuE, and describes the results which would follow from 
li conditions. As to the possibiiit; of a change in the earth's 
LIB of rotation, we had a paper from Sir John Lubboi/k, in which 
I first adverts tu the revolution of a solid body on its principal 
lod its continuing to do bo for ever, unless such fiolid bodjr be 
ted upon by Bome extranoous force. He further observes that on 
t supposition no change of climate would obtain on any given lati- 
e on the earth's surface, except from a change in internal tempe- 
jre or the heat of the sun. 

He then notices that a change of climute alone is not sufficient to 
»unt fur geological changeij, such as water covering a part of [he 
rtli*B surface at one time and not at another : and remarki tfaxt 
i moon's attraction and the causes which produce the prcee 
le equinoxes do not modify theKe conclusions. 

Sir John Lubbock then states, that " it is unhkely that when the 
mth was first set spinning, the axis of rotation should exactly coin- 
"e with the nsis of figure, nnloss indeed it were all perfectly fl'iid." 
I subsequently takes a period not so remote, when the earth, from 
! difTerent fusibility of its component parts, might have been 
jiftrtlj solid in irregular masses and partly fluid, and afterwards a 
Still more advanced state, in which land and water irregularly occurred 
B its surface, suited to the exieitence of animal life, always suppos- 
ng the axis of rotation not to coincide with the axis of figure. If 
my resistance exists, " the pole of the axis of rotation would describe 
i spiral round the axis of figure, until finally it would became, as at 
(resent, identical with it" Supposing a displacement of the axis, 
fttie movement of the water from one equator to another and the con- 
sequent changes of climate are pointed out. Glancing at f'ricttoa 
" a the surface of the earth rendering the invariability of geographi- 
il latitude, otherwise existing, not a necessary consequence, — at our 
^orance of the earth's structure beneath its crust, — and of the hts- 
ory of the changes effected during the process of CuoUng, — Sir John 
ifiiders that " the utmost that can be accomplished by mathematics 
to explain under what hypothesis a change of the position of the 
is of rotation is possible or not." Adverting to the dictum of 
Aplace, that the changes on the earth's surface and in the relative 
ositions of land and water cannot be accounted for by a change in 
he position of the axis nf rotation, he observes that in this state- 
■lent Laplace did not take into considi; ration either (1.), the dis''— 
tion of the strata by cooling, or (2.), the friction of the sui._ 
finally, our colleague, after admitting that if at any romote period 
the earth hod been a homogeneous spheroid of any pure metal in a 
ptate of fusion, it would in cooling always revolve about the principal 
axis of rotation, that of figure, considers that there is sufficient evi- 



<)eiu'e of want of honiogoneity on the earth's surface to bring a chai^ 
of axis of rotatiou within liie Limits of poa^bilit;. 

It JB always gratllyitig to Gnd matbeiuaticians eo far intersGted in 
uur Hcience a^ to oi-cup; themtelveii with the Eolation of problemBr 
which, when wc consider their iiiipurEant bearing, bcarx^lj &eein U 
occupy the attention they would appear to deserre. The early oon- 
dltiou of our planet is one of Lhaaa. By carefully considering the 
possible and probaiile conditions connected uith that utate, we diu- 
mtss or roiain, ad the ca^e njay be, much that is of great iniportSDce^ 
in theoretical geology. Hence the Talue of such communications ai 
this before ub, wherein the conditions for a possible change in the 
Aarth's axis are considered. As you are familiar with the reasoning 
founded on the figure of the earth, it is merely necessary to remind 
you of ita bL'aring upon ihtj original Suidiiy of our planet, a flaidity 
which iheie has been a difficulty in referring to any other cause tbao 
to a heat sufficienl to keep the component particles asunder, in such 
K manner that oven to the centre of the nisEs the pressure was iosuf- 
fioient to prevent a free motion of the particles of matter. 

Sir John Lubbock would appear to have adopted the idea of ft 
cooling bijdy, but referring to the wajit of homi^eneity observed 
among the partB of the earth thrui^t up into the atmosphere 
known to us, he calls attention to the effects which might follov 
want of honiogcneity in our globe. It hence becomes important to 
learn the value which can be altriliutnd to such a cause. Thedepth 
to which wo may Limit that portion of our spheroid, which is fonnej 
of Buch substances as we 6nd composing masses of rock exposed to 
our examination, is necessarily very difGcult to fix. The highest 
mountains, rising even in the warmest regions of our globe bo fat 
into the atmosphere as to feel the influences of the low temperature 
surrounding uur planet, however vast they may appear to us, merely 
give a few miles of thickness ; and when we fairly estimate the real 
depth of the various ascertained accumulations of different geological 
ages, we still arrive at such an insignificant portion of the eartii's 
radius, as to see how very little of the component parts of its mass 
can be known to us. Still we are bound to examine the evidence if 
to the differences which may exist as regards homogeneity in tbi 
rock masses. Some years since (fifteen), having occasion to estimaU 
the probable specific gravity rf fifty miles in depth of the earth's 
crust,* wo found, from direct e^Lperiment upon such rocks as appeared 
important, that these varied from 2'49 (chalk) to 3-03 (diallage 
rock from the Lizard, Cornwall). Upon estimating the masses, 
taking the surface into consideration, and, therefore, probably giving 
more differences to the depth supposed, fifty miles, than should be 
allowed, the mean specific gravity came out as 2-59 higher than tl 
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4Mi>ky of 2'5, tliaC lamiinoiily adopted, and yet sufficiently n. 
detiEttf for the purpssa iDteuded. 

Iispluce tsKtimated the mean deasity of our planet as 155, the 
soliil euriace beJiig considered as 1, lience taking tlm inturior density 
higher than that of the estemal parla. We see, looking at siich mi- 
neral sulistances as form musses of rock, that they are all ovides ; but 
of the depth to which these oxides may descend we know nothing. 
Unless we suppose them oxides from the begimiing, that is, from 
the time the matter of our earth may have been gathered together a« 
ft body i-evolving around the tiun, au hypothesis for which it would 
appear difficult to find much reason, the various metals, such as sili- 
eium, aluminum, calcium, and the re«t, became oxides from coming 
in contact with oxygen. We have sufficient oxygen in our atmo- 
Rphere, supporting the animal and vegetable life which nuw existn, 
and which probably also during a long lapse of geological time has 
existed OD the earth's surface, to permit the asGumptton that in an 
esrly alate of our globe osygeu may readily have been far moro 
abundant among the gaseous portion of the matter forming our 
planet, including its atmoEphei'e, than at present, when animal and 
vegetable life is adjusted to the quantity remaining. 

As far as we are acquainted with the liubstancee t'orroing our globe, 

may have an oxidized solid crust, supporting in parts a conipa- 

ively thin and irregularly 'disposed covering of saline water, and 

enveloped by a gaseous covering, iha interior not composed of oxides, 

1 or Ie8s homogeneous, allowing for the efTects of any heat, 

irhicfa may be supposed to remain in it, and for the densities due to 

^vitation towards its centre of all the particles of matter of 

Mhich the earth is composed. 

When we have to consider any changes in the earth's axis of 

totation due to the absence of homogeneity in its component parts, 

'e have also to regard the probability of this want of homogeneity 

Ktending to a depth at which it would have any appreciable value. 

LB far as the distribution on the face of the earth of the igneous rocks 

I known to us, — rocks whence, wiUi the exception chiefly of lime- 

«iie deposits (many of which have been accumulated by means of 

ninial life), so many others have been formed,^ — wo do not Bnd any 

cumulation of masses of very different deiisity in one part more 

lan another, so as to have pi-oduced veiy marked difCurences in 

iity on at least the surface of our s[ilK'rotd. On the contrary, 

find the probable distribution of granite and granitic rocks with 

same density, very uniform in various parts of the earth's aurfacej 

their abraaiun has furnished abundant matei-ials for other rocks. 

'he like happens with the heavier compounds of hornblendic and 

rifipathtc substances, and ttie strata derived fi'om them. Masses of 

imestone are indeed hero and there more irregularly distributed; 

■ul as the limestones do not differ much from tlie granites in specific 

gravity, no great effects would follow their unequal distribution, more 
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pwticulftri; when we take into consideration the small depth to which 
thej vnuld prcibably de»«nd in the earth's crust. 

Wp Kare also to regard the effects vising from the dislocUion of 
tbe stntA, as ncitii:ed b; Sir John Lubbock. There are few ge'jlo- 
gitXe whu are not tK>« prepared to admit that the eiirface ol tli« 
«wtb. since we may assume naj soliditj in that surface, has be^n in 
an onquiet stai^, some large areas moting upwards, some downward!, 
and these inorenients sometimes repeated in the same area ; depositl 
crush«il and folded gainst each other here and there in long liiM, 
so that parts ot them are thrust high up above the level of the sea, 
while masses ol accumulations are forced asunder iu other situatioM, 
uid mineral msiter raised from beneath occupies parts af the am 
over which they preriousl; spread. Up to the present time niinent 
matter is here and there vomited forth in fusion, or blown oat of 
rents hj tbe dischai^ i>f vapoarK and gasus, and large tracts of 
the solid surtaee of the earth are violentlj shaken, and portions of 
land raised or depressed, ^^'e also know that at the pi'esent, ilow 
obanges in the relatire levels of sea and land ai* being effecwd. 
Thns fiom our own esperieoce and frani the studj of what bu 
formerly happened, we 6nd that the surfiice of our planet is and hai 
been, during the lapse of such geological time as we can trace, in an 
unquiet state. We of course know nothing of the height to whicli 
the crushing or elevating of rocks into mountain -chains ma; bsTt 
forcixl mineral acriinmlaiiotiE, though we may often infer that rerj 
great heights are but the remain)! of rocks, the removed portion of 
which rose still further into the atmosphere ; but, taking the Hinii- 
layan chain as the highest land, we liave nothing rising six milei 
above the sea-level. If we increase this height to ten miles, we shooU 
still have an insignificant fraction of the eailh's radius. 

The researches of Mr Hopkins lead him to infer that at presstit 
the solid cru^t of thti earth cannot be less thnn 800 to 1000 milei 
thick. Supposing this to be so, the hypothesis of a cooling globe 
would give a less thickness in past geological times, one gradually 
diminishing to the early period when solid matter could be first 
formed. J need scarcely call jour attention to the view which has 
been taking uf the forcing-up of mountain. chains, and the unequal 
tilting and adjuatnienl of masses of the surface to accommudate tha 
crust to the still fluid mass beneath, as cooling proceeded. Neither 
need I speak of the effects which would follow from the action of tha 
heated and still fluid mass upop the portions of the fragments which 
may have descended different depths into its surface, or of the intru- 
sion of the molten matter amid the broken masses ; we have only to 
inquire how far these breakings-up aod aqueezings of the previouslj 
Bolid crust at different times is likely to have interfered materially 
with its general uniformity, so that any important change in tha 
enilh » axis, with its geological consequences, may have r<-'sultcd. 

As regards tlio niitieral matter thrust up into tho atmospliei*, we 



^ 



Earth's Axis of Rotation, 103 

see that, as soon as this is effected, it is attacked along the sea- level 
bj the breakers, and both on coasts and inland by atmospheric in- 
fluences, all tending to lower the altitude of the mass so elevated, 
And to carry its component parts into the sea, filling up any inequalities 
which may have been formed beneath it, in consequence of this 
surface-movement of the rocks. It is during this removal of mineral 
■Mitter and its spread in various directions, that the remains of the 
4aiimal and vegetable life of succeeding geological times become 
entombed, adding, and in many instances most materially, to the 
masses accumulated in various ways upon the previously moved rocks. 
This action, therefore, tends to plane down the unequal surface above 
the sea and fill up inequalities in its bed. While this proceeded, 
we should expect that the heated matter beneath would also melt 
down any portions of the solid masses, squeezed and forced into it 
by these movements, to a distance from the surface corresponding 
with the general heat of the globe at the time, and therefore the 
deeper as geological time advanced and the earth gradually parted 
'with its heat, by radiation, into surrounding space. 

Under this view there would be a tendency over the face of the 
globe to retain a general crust upon it of a thickness increasing with 
the lapse of geological time, less uneven beneath, as a whole, than 
above, from the kind of action to which it would be subjected, and 
yet no part protruding so far as to cause any very material difference 
in the figure of the earth, or of density, in the parts of such crust. 
Viewing the subject on the large scale, it would not appear im- 
probable, that notwithstanding the dislocation, unequal tilting, and 
squeezing together of masses, the adjustments were such as to keep 
a spheroidal coating of the mass beneath, which did not very mate- 
rially differ as a whole in density. Should this not have been so, we 
have in our geological hypotheses to take into account the efiects 
pointed out by Sir John Lubbock as resulting from the modification 
or absence of the general conditions above inferred, their amount 
or geological value necessarily depending upon the magnitude of the 
causes to which he adverts. 
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On Ihe Dotvntvard I'rugreait of the Glaciers of the Aip§. 
By Ed. Collomb. 

Glaciers being the definite result of meteorological and 
cliniatological [ihenomena. their secular encroachment npon 
the lower valleys of the Alps may Burve as a term of com- 
parison to determine the changes that have taken place in 
the climate of the country. 

This encroachment may take place in two ways, either 
by the progression of their tronlal porljon, or by the swellii^ 
out of their latei-al parts. 

We may have the case of n glacier with the frontal part 
alone advanced forward, witliont the parts situate towards 
the middle undergoing any dilatation. The reverse of this 
may, on the other hand, present itself; that is to say, the ter- 
minal talus may remain many years nearly statlonai-y, and 
yet we may observe a sensible expansion of the surface ia 
the middle region. Glaciers, therefore, exhibit two modes 
of proceeding in encroaching upon the land, one frontal, the 
other lateral- 

These phenomena depend on three causes wbich act ioceB- 
santly on the physiology of glaciers, if we may use such ui 
expression. These are the aiUnenlalion, movetnenl, and abta- 
tion. 

The alimentation of glaciers, in other words the cause of 
their existence, is to be fouud in the quantity of snow which 
fulls in the whole zone of the Alps situate above from 2800 
to 3000 metres. At this altitude, the solar or ambient heat 
is insufficient to melt the snow that falls in the course of the 
year. In these high regions the alimentation exceeds the 
melting power, and if a movement did not take place from 
the first origin of the glaciers, at the end of a few ages such 
an accumulation of nev(3 would ensue in these regions, that, 
the conditions of existence in which the valleys of the Alps 
now are, would be completely changed. 

At a height of 3000 metres, about 17 metres of snow fait 
annually ; and its primitive density, according to M. Dollfus'a 
experiments, is 85 kilogrammes* the cubic metre. By sinking. 
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ICssure, and evaporation, these 17 metres beuome reduced 
I 6 metres of nev6, or ice of neve, the density of which is 
50 kilograniines the cubic metre. During the three warm- 
est mont]is of tile year, or rather the three in which there is 
least cold, the ablation does not exceed one metre of the sur- 
face ; there remain, therefore, four metres every year, which 
lie sun cannot melt at that altitude. If no movement took 
place in these four metres, if the property they possess of 
ing onwards, and gradually reaching the lower regions, 
■pere taken away, and they were thus rendered immoveable, 
nr new metres would be added every year to those of preced- 
tag years ; and even during historical times, the neves accu- 
JRinlated in the upper regions would surpass the height of the 
iaost elevat«d summits of the chain. 

Thus, by reference to facta, we obtain a proof that the 
BQOvement alluded to takes place on all the cols or passes 
;Mnd most elevated summits of the Alps, wherever the heat 
of summer is not sufficient to melt the entire snows of winter. 
This movement, therefore, has its point of departure in the 
wrcusea, passes, andsummits;it commences at the upper limit 
flf all the isasins of the glaciers, propagates and develops it- 
Bel f throughout their whole mass, and the whole extent of their 
'eourse ; very feeble at tirst, it gradually acquires some de- 
>f;ree of speed in the middle regions, and again becomes slower 
t the lower regions. All the snows above 3000 metres being 
eatined by nature to be melted, that they may not accumu- 
late indefinitely, they are made to descend to the lower re- 
^DS where they are exposed to a warmer sun which allows 
^nfcem to dissolve into water. 

The alimentation and movement are, therefore, two forces, 
ine of which accumulates the snows of the higher regions in 
i vertical direction, and the other spreads them over a greater 
tbrface in a longitudinal direction. If these two forces ex- 
pted alone in nature, nothing would arrest the glaciers in 
fceir downward progress, and they would invade all the val- 
leys of the Alps ; but a third important element is added to 
^e two others, namely, al/lation ; it is proportionate to tbe 
Snrrounding temperature, and acts in the inverse ratio of al- 
Wtude. In the upper regions there is scarcely any ablation ; 
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it doef> not, as we have mentioned, carry ofT as an annual 
mean, much above one metre of the surface of the nev^s; is 
the middle region it carries off two to two-and-a-half metrei 
of the ice ; and in the lower regions of the glaciers, tliree to 
three-and-a-half metres ; consequently, all the bodies of iM 
which the movement carries from above downwardi 
cesaively exposed to a stronger ablation. 

To recapitulate what has been said regarding the three 
causes which concur in the mechanism of the formation)^ 
glaciers, we may state 

lal. The alimentation and movement of themselves would 
cause an extraordinary extension in the length. 

2(/, Alimentation and ablation alone would produce an in- 
dehnite extension in a vertical direction; the glaciers would 
not descend into the valleys, but continue in the higher re- 
gions. 

3d, Movement and ablation, apart from alimentation, would 
put an end to their existence. 

It is the combination and inBuence of these three causea 
which regulate the glaciers, and maintain them in their pre- 
sent state ; this is the law of their existence, the condition ol 
their being. 

These preliminaries were necessary to enable os to per- 
ceive the force of the observations which follow ; the more 
since we know that this equilibrium between the natural 
forces which confine glaciers within their present limits, has 
□ot always existed on the surface of the earth. At a period 
of its history comparatively recent, geologically speaking, the 
equilibrium has been disturbed, the alimentary force has pre- 
vailed over the melting force, and glaciers have acquired It 
considerable development, 

In present times, since attention began to be paid to 
glaciers, we find that they have been subject to perpetual 
changes : some years they are advancing, in others retreat- 
ing; or one glacier may be advancing while a neighbouring 
one is receding. As a general rule, the front of glaciers ad- 
vances in winter, and recedes more or less during the warm 
season ; because, in the winter there is no ablation, alimenta- 
tion and movement alone continuing to exert themselves. 
Yet we areabiintto make an endeavour to shew that glaciem, 



fcen as a whole, are not stationary : going backwards many 
ntories, we find, as a definitive result, that they encroach 
lowly, and in the course ofan age, upon the lower valleys. We 
pall enter into aome details, and cite some examples in sup- 
tort of this opinion, derived from notes made on the spots 

t summer. 
, The glacier of Aletsch, the lat^est of all, about 24 kilo- 
meters* long, and 110 squai-e kilometers of surface, forms a 
mass approaching to 30 milliards of meti'ical cubes of ice ; 
its direction is from north to Bouth, its lateral espansion in 
tbe course of ages produces very i-emarkable effects. 

On the left side, it is bounded by a chain of monntaina 
«hich is a continuation of the ^ggiahorii. These mountains 
are partly covered by a very dense forest of pines, and, for a 
Space of 4 kilometres of its length, measured from the ter- 
minal talus upwards, the glacier ravages and destroys a great 
pinnber of these trees. The left lateral moraine reaches them, 
(tnd attacking them first by the roots, the tree falls, and is car- 
lied along by the motion of the ice. Those which are caught 
between the ice and the boundary rock are speedily torn in 
pieces, while such as fall on the surface share in the general 
movement, but are not long before being dragged under the 
glacier. At the terminal talus we observe them issuing from 
below the masses of ice, aome half entangled, others com- 
pletely free, the latter pushed forward and precipitated into 
the torrent. All these trees are completely stripped of their 
'tark and tora, nothing remaining but the principal trunk and 
i^ome of the strongest branches crushed and twisted. 

With regard to the age of these pines, it may perhaps be 
testimated at a minimum of 200 years; they are large, strong, 
and thick, and it is well known that, in these elevated re- 
'gions, at the limit of arborescent vegetation, pines continue 
many years before attaining a large diameter. There must, 
■flierefore, have been a period of at least 200 years during 
which the glacier did not reach the margin of the forest which 
'it now lays waste. 

If we pass from the left bank to the right, we also find proofs 
if its dilatation. On a lateral piece of land, situate a little 

ipler is equal to 10935 yntas. 
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below the trilmt4irv of Ihe Unt«r-Aletsch, rich pastun^es stiQ 
exist, which the inhabitants of the country formerly turned 
to proHtable account, The road leading to thia locality run 
along the foot of the mountain, leaving the glacier at a dis- 
tance ; now, the right lateral moraine has destroyed the road, 
and advanced io tlie foot of the mountain, bo that the passa^ 
has become impracticable. But, as they were uDwiUing to 
lose these fine pastures altogether, horses and mules are still 
Bent to them, along a road cut with hatchets in the glacier 
itself, but this mode of communication is not practicable for 
cows. 

Some kilometres further down on the same side, there is 
another lateral spot equally rich in pasture, and on wliieh we 
observe twenty-four wooden houses scattered about ; these 
houses were formerly inhabited, and formed a village which 
bore the name of Aletsch. For several years back many of 
those houses have been dt-stroyed by the lateral intrusiou of 
the glacier ; they no longer serve as permanent habitations, 
but are converted into bams, some of them only being inha- 
bited for a few montlis of the year. At the time when we 
examined the spot, one of these houses was just about to be 
overwhelmed by the stnnoa and enormous blocks, detached 
from time to time from the moraine, which had nearly en- 
veloped the frail edifice. 

The erection of a village at this point goes back to a very 
remote period, Although the inhabitants of the country codld 
give us no information on this point, still, it is obvions, tliat 
the first irdiahitantH who took up their residence here, would 
never have been guilty of the folly of building permaneut 
houses, with the prospect of seeing them every instant swal- 
lowed up by the glacier, "We may. therefore, conclude that 
the glacier, at that time, was at a great distance from the 
village, and by reckoning it to have been built 200 years ago, 
we i-eniain within the minimum. The same thing, then, has 
taken place on the right as on the left bank ; the glacier, by its 
increase, now arrives at localities which it had not touched 
up'in for many ngea. 

In the glacier of Zmutt, in the valley of Zermatt, it is 
rather a fi'ontal progression than a lateral expansion that we 



bve observed. This glacier is partly fed by the snows of 
J northern acclivity of Mont Cervin. Its surface is covered 
ith rocky debris ; its lateral and median nmrainea are very 
irge, and they mingle and expand in a faii-sliape, so as com- 
tet«ly to cover the glacier; the ice disappears under this 
lass of rubbish ; but these cireuinstaHces are favourable to a 
kpid advance, and it penetrates far forward into the valley. 
lie advance was so great in 1848, that it laid waste a forest 
of larches, overthrew and destroyed large trees, whose age 
w»H estimated at 300 years, independently of a great num- 
ber of dead larches whitrh it pushed forward along witli the 
atunes, blocks, and sands of the frontal moraine ; it surrounds, 
on all aides, an islet of rocks from 35 to 40 metres in height, 
1 which three large larclies, from 2^ to 30 metres, are still 
irt^nding and vegetating. Thoy stand on the rock like three 
Condemned sentinels : the attacks of the cold are sensibly 
felt, and although they are living, half of their branches are 
already dead- 

It is evident that these larches have not taken root on the 
rock since it became surrounded with ice ; a medium so cold 
I not favourable to vegetation. On the other hand, if the 
glacier caiTied before it trees 300 years uf age, it follows 
that, in this valley, the ice has been advancing for three cen- 
turies. 

In this same valley of Zermatt, the glacier of Gomer, 
which descends from Mont Rosa and the Lyskamm, ad- 
3 in a way disastrous to the proprietors of lands situate 
towards the front of the glacier. The meadows immediately 
in contact with the moraine are ploughed up, the turf raised 
in rolled masses a metre in diameter. Many of the habita.- 
itions in this locality are abandoned, and serve only as barns 
for preserving fodder. It is a fact well known to the people 
' the country, that, about fifty years ago, twenty barns, 
stables, and inhabited bouses, existed in a locality on the left 
bank, which is now completely covered with ice. The house 
nearest the moraine on this side, was distant 8 metres in 
August last ; those who built the house did not su.'ipect that 
this formidable neighbour would approach so near. I like- 
wise observed, among the materials of tlie fi-oatal moraine uf 
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Corner, in the midst of blocks of serpentine, gravels, 
and snnd, fragments of large trunks of pines, which the gla- 
cier had torn from the forest at the foot of the Riffelhom, • 
kilometre di»laiit, 

It is, then, with tJie glacier of Corner as with the preced- 
ing'; it has been in a state of progression many ages. 

The glacier of Viesi:h, on advancing into the valley of ths 
same name, encounters a formidable obataiile of rocks insita, 
which form a promontory in the middle of the ice, and forces 
it to divei^e to the right and left. This promontory is covered 
by a forest of pines a centnry old. but the ice-fields always 
advance and destroy a great quantity of trees every year; 
between the forest and glacier, there was this year a looe 
of pines intcriningk-d with the debris of rocks forming part 
of the lateral moraine. 

The guides of the place assured me, without mentioning 
exactly the period, that a village, called Auf der Burg, for- 
merly existed not far from the obstacle just spoken of. Of this 
village not a trace remains ; the ice has overwhelmed all. 

According to M. Venetz, the inhabitant-s of this valley 
were accustomed to communicate, three centuries ago, with 
those of the Grindelwald. There was a chapel ou the upper 
pass, the bell of which has not been lost, being preserved at 
Grindelwald. This passage is now one of the most peHlonI 
among the Alps, and great experience and skill in ^acien 
are necessary to enable one to accomplish it. 

In regard to the glacier of the Aar, M. Agassiz concludes, 
that an advancement of 800 metres has taken place in a 
hundred years, according to documents obtained from a work 
of Altmann in 1751. * Since M. Agassiz' departure, M. Doll- 
fus and myself have attentively watched the progress of this 
glacier, and have observed this year a fact very conclusive as 
to its advancement. On the left bank, in a locality indicated 
on M. Agassiz' map by the name Brandlamm, there exist on 
the sides of the enclosing mountain a few rugged last summer 
stumps of Pinus cemhra ; one of these pines has been reached 
by the glacier ; we have sawn the trunk and ascertained the 
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, which is 200 years. By the siHe of ttiis trunk we ob- 
irved ancient beds of the same substance, passed into the 
Ate of rotten wood, wliidi must go back to a more remote 
riod ; but it was impossible to determine its precise age. 
the observers who aiinually visit this glacier, observe 
lat the pines whic)i still grow on the sides of this mountain 
: gradually disappearing, and in a few years none will re- 
in. 

At two kilometres further down, on the road from the 
ier to the hospice of Grimsel, a small peat-moas has been 
ig, and t!ie workmen frequently find there, at tlie depth of 
letre, old trunks of pines of very large diameter, such trees 
eoald not grow there in the present temperature of the 
Reality. 

At the pass of Saint Theodule (3111 m,), there is an old 
military structure which goes back as far as the time when 
Jjombardy was occupied by the Spaniards. It is a dry wall, 
/Coarsely built with slabs of gneiss and slaty serpentine, and 
pierced with loopholes turned towards Switzerland. In order 
to reach this pass, whether on the south or north side, we walk 
for an hour and a half over glaciers of very difficult access, 
especially on the side of Italy. At the time when I passed 
it, in the month of September, the ft-esh snow was all gone, 
all the neves were conveniently hardened. The eatahlish- 
IDent of a military post at this point would he inexphcable, 
conse<juence of the difficulty of the passage even in the 
most favourable seawn. On visiting the spot, we cannot but 
suppose that at the time when the redoubt was built, the 
Ittassage was not only more frequented, hut of much easier 
icess, and that for some ages the paiiS has become more 
icumbered with ice. 

The greater part of the glaciers on the southern acclivity of 
[ont Blanc are likewise in progress ; that of La Brenva has 
ivanced thirty-one metres this year, according to the state- 
lent of M. the Canon Gal. 

We might multiply examples ; but tlie preceding facts are 
fficient to demonstrate the advancement in the course of 
e 8 of the glaciers of the Alps: if t here be any of them which 
!cede, this is only an exception to the general rule. 
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The glaciers wl> liave meDtioned, ore situate at points wide- 
ly remote from each other ; some foiin part of the group of. 
the Jungfrau, othere of the group of Mont Ilosa, the last ot 
the group of Mont Blanc. Some nin from aoutL to norUw 
others from north to aouth, others from eaat to west AH 
are included within the parallels of 45°45', and 46" 36' nortl 
Some are protected by superficial moraines, in others the* 
are in sign i fit/ant. 

Must we conclude from these facts, that we are advanctnj 
towards a slow and continuous sinkingof the mean tempera 
ture of oiir hemisphere \ This conclusion would be premk 
ture ; it would be opposed to the recent and skilful observa 
tions of MM. Dureau and Malle on the Comparative Climaldogf. 
of Ancient ami Moiietn Italy, — observations intended to prove, 
that " since tlie age of Aiignstua up to the present period, 
the climate of Italy has undergone no sensible modili cation a 
in the annual, and even monthly, mean temperature."* '. 
Dureau and Malle having assured themselves, that " in re- 
gard to the same places and the same altitudes, the periodi 
of sowing, flowering, mowing, harvest, ripening, and vintage 
were almost the same in ancient as they are in modern ItdJy, 
we think we have it in our power to deduce the duration of 
the cycle in which the complete work of annual vegetatjos 
took place, and to obtain from it the proof of the constancy 
of the climate of Italy during twenty centuries." -f- 

MM. Dureau and Malle have taken their examples from ?a- 
getation. It is indeed immediately dependent on meteorolo- 
gical causes ; it may give valuable indications respecting cli- 
matology, thermometrical means, and the secular changes 
which take place in the ambient medium. 

But glaciers are not to be overlooked ; they ought to entef 
as a considerable element into the solution of the questioe; 
theiradvancing or retrogi'ade movements depend on the i 
atmospheric causes. It has been said of glaciers, that tbejc 
may be compared to gigantic natural thei-mometers ; in cold 
and moist years they descend into the valleys, in warm 
sons they ascend towards the snowy pea.ks. 
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bave 8een at the outset, that their reason of existence 
subject to three conditions, which consist of alimentation, 
ation, and movement. The two first are esBentially me- 
»i*ologiL'a1 ; the third, the dynamic force, is nothing more 
1 a property of matter. Passing over it, it only remains 
r U8 to inquire what may have teen the modifications that 

a taken place in the alimentation and ablation. 
The fluctuationB in the alimentation, or in the quantity nf 
on a spot in a given tinae, are not directly connected 
itli a lowering of the temperature ; they do not necessarily 
Ipiy a variation in the thermii metrical mean. More snow 
»y fall in a medium whose temperature maintains itself be- 
ll +1° and— 12° C, than in that where the temperature 
emains within the limits of— 12°— 24° C. We know that 
e coldest winters are not the moat snowy. 
It wouhl not be a sinking of the temperature, therefore, 
tiiat we would have to regard as the origin of the super- 
Bbnntlant alimentation of glaciers; it would arise from a 
more considerable evaporation in the low and warm regions, 
ecause it is the hygrometrical state of the air, or the quan- 
tity of vapour which is converted into snow on the great 
eondensei's of the Alps, which is the primary cause of the 
kUmentation. 

' The melting or ablation is in direct ratio with the tem- 
•ature, as the experiments of M. Agassiz on the glacier of 
■ Aar sufficiently demonstrate. If we could succeed in 
hewing that the secular advancement of the glaciers arose 
torn a less active ablation in the present times, we might 
lence immediately conclude, that the mean summer temper- 
tare has sunk for some ages, but this conclusion wonld ap- 
only to the fraction comprehending the four warmest 
tenths of the year; during the eight other months, the 
lahlation scarcely amounts to anything, because during this 
period tlie glaciers are covered with a mantle of fresh snow, 
wliicb protects them fi-om melting. 

Frora the preceding facts, we may perceive that the problem 

is very complex ; yet, if we set aside useless terms, it is only 

in the study of meteorological phenomena that we can find 

Ltbe solution of it ; it may even he found in two propositions 

VOL. XLVII. so. XCllt. — JVLY 1849. n 
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which may be combined or regarded singly, and may 

briefly expresaed in the following terms: — 

Uf, That the heat of the summers is no longer sufficirtil 
among the Alps to arrest the progreaaion of the glaciei 
the lower valleys. 

2(f, That tho winttrs, witliout exactly being colder, pHK 
duce in our Jay a greater quantity of snow than in pul 
ages." 



On Trees deft by the direct action of Electrical Storm. 
By Ch. Martins, 

The passage of electrical storms over the wooded parts w 
the country is marked by varied effects on the trees which 
cover it. A great number of them are merely torn up at 
thrown on the earth, others are uprooted and transported 
parallel to themselves to great distances. A great nnmber 
have the heads broken off, and the country is strewed n 
branches and twigs broken and scattered to a distance. Aft 
these effects are well explained by the action of the violent 
wind wliich drives the clouds charged with tlie electrid^ 
constituting the electric »torin. It is not the same with 
the deft trees of which we are about to speak. The i 
tion of the wind cannot explain the appearances which thoy 
present. At leaving the ground, or more frequently from 3 
ti> O'n'50 from the ground, and for a length varying from 3 
to 5 metres, these trees are divided into laths, in shreds oi 
splinters, often as small as matches. The Society may oh 
serve this in the numerous trunks which I now exhibit, i 
which were cut in the neighbourhood of Montville and B 
lautiay after the celebrated storm of tlie 19th August 1845 
This cleavage never extends to the whole of the tree, but 
only the half or three-quarters of its thickness. The cleftpart 
is turned sometimes to the side from which the meteor came, 
at other times to the opposite side. The tree is broken i 
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be middle of the length of the cleavage, and the top is not 
iftrried off aa in the decapitated trees. 

> A still moi-e eaaeotial character is, that these laths and 
plinterB are completely dried immediately after the passage 
if the meteor. M. Preiaser assured himself of this at Mont- 
ille ; MM. Decaisne and Bouchard in the truaka struck by 
be Btortn at Ofaatenay ; M. de Gasparin in the poplars broken 
iy the storm of Courthezon. The dryness of these splinters 
tenders them extremely fragile. M. d'Arcet found only 
' parts in 100 of watei- in the cleft trunka of Chatenay. Now, 
t&nding trefs contain from 30 to 40 parts in tlie 100 ; and 
mch as have been felled for five years still contain fi-om 24 
lo 25 parts in 100. The bark of the cleft trees is split, torn, 
h>lled upon itself, and cut into shreds, adhering to the tree or 
leattered around it. 

A fact related by M. Bouasingault perfectly explains this 
tvftporation of the sap under the influence of electricity. On 
te 22A May 1842, the lightninj^ fell upon a large pear-tree, 
t Bechelbronn in Alsace ; a thick column of vapour, like the 
moke which issues from a forge fed by coals, arose, and splin- 
ETS of wood were thi'own to a, distance of many metres ; the 
bark had disappeared ; the tree appeared entirely white. M. 
^$ouS8iiigault does not dnubt that it was the vapour of water 
• which made this tree fly in pieces. I am entirely of this 
■Dpinion. It appears to me that cleft trees may be compared 
to boilers burst by the expansion of steam. 

In cleft trees the sap mostly evaporates, the trunk is split 
■into a thousand pieces, and the wind atta on the cleft por- 
tion, which evidently offers less resistance than the rest of 
Hie trunk. This evaporated sap resembles thick smoke, hence 
the mistake of the onlookers at Montville, who all auppoaed 
4hat a fire had broken out in the forests over whicli tlie storm 
ipasBed. 

The deep colour of the evaporated sap was probably owing 
o the earthy particles which the wind and the electrical 
iB,ttraction raised into the air. Lastly, to finish the demon- 
ntration, MM. Becqucrel, father and son, have succeeded in 
reproducing, by means of strong electrical discharges, clea- 
vage of trees, in branches of tlie size of the little finger. 
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The cleft trees produced by the direct action of the 
trrcal cloud mark out to as its line of passa^ ftbove 
ground ; they always oecupy the centre of the ravaged 
On the plateau of Malaiinay, its total breadfh was 
metres ; in the centre they occupied a width of 89 metres. 

The cleavage presents different characters in 
trees. It is in oaks that it is most perfect : the tree is divii 
in latha which, towtu'ds the interior, are often not larger i 
small flexible baguettes, or even common matches. Thei 
rection of the cleavage always corresponds t-o that of the 
dullary rays ; the tree being always broken across towards tt 
middle of the length of the cleavage, the baguettes which 
be detached are in general only the half of their entire length. 
I have separated two from the upper broken part of an oakj 
which are, theone2'"-50.theothei-2™-27 in length. Thefirtt 
measured eight, the second five millimetres on the side. 

In beech-trees, the cleavage is coarser than in oaks; tn 
rarely observe matches ; tliey are lalhs always two or three 
centimetres broj>d, hut often very long. It was in a large 
beech O^-SS diameter at the base, that I observed the long«i( 
cleavage ; it began at the surface of the ground, and 
upwards to 7'"'50 ; the tree was broken in the middle of this 
length. Beeches were likewise the only trees, sonie of which, 
four in number, remained standing after having been cleft 
from the surface of the ground for a third or fourth of their 
circumference, up to a height of from two to five metres. 
These trees in every respect resembled trees struck with 
lightning. 

The cleavage of poplars differs much from that of the trees 
we have mentioned ; instead of being parallel, the planes of 
cleavage are perpendicular to the rays of the tree. Tlie 
greatest breadth of the laths is in the direction of the layers 
of white wood, which are separated from each otlier and dis- 
jointed. Sometimes even the wood may he drawn out from 
the white wood, as we withdraw the piston from a pump. 

In the valley of Montville, no resinous tree (pines, firs, 
larches) was cleft. I counted twenty of them more or less 
injured, but none were cleft, although they were in the direct 
passage of the storm, and surrounded with others whose 
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ik was like a bundle of laths. Now we know that the 

lifersB contain little sap, but much resin, especially between 

bark and wood. The resin being a body which is a very 

conductor of electricity, we suppose that the fluid did 

traverse these trees. This observation is a new proof 

tiie cleavage is owing to the evaporation of the sap 

by an electrical current of great energy. 



The Carboniferous Fauna of Atnerica compared with that of 
Europe. By Ed. db Vbrnbuil. 

. When we compare the carboniferous Fauna of America 
pdth that of Europe, we see with astonishment, that, notwith- 
|i standing the distance which separates these countries, the 
genera and the species present the same modifications, the 
fame differences, from the preceding fauna.* 
In fact, while the persevering researches of Mr King, in 
; Pennsylvania,! go to prove to us the existence of large 
air-breathing animals at this epoch, the discovery of a Sau- 
rian, recently made in the carboniferous beds in Germany .J 

* The analogy between the two continents appears to be more marked at 
this epoch than at the anterior epochs, the number of Identical species being 
relatively more considerable. If we seek the caase of this, we are led to attri- 
bute it to more analogous physical conditions, which proves the uniformity of 
the deposits of this epoch, and perhaps also to a peculiar disposition of the sub- 
murine outline, that is to say, the bottom and the islands which extended from 
Europe towards America. M. Elie de Beaumont explains this disposition in a 
very natural manner. Ue regards it as an effect of the W N W. upheaving, 
which preceded the establishment of the carboniferous system, and which he has 
called the system du Ballon of the Alsace. We are happy to sec> the beautiful 
theory of our illustrious friend thus confirmed by independent researches. 

t See the interesting letter of Mr Lyell upon the evidence of the foot-prints 
of a quadruped resembling the Cheirotherium, in the carboniferous strata of 
Pennsylvania (American Journal of Science and Arta^ 2d ser., vol. ii., p. 25). 

J This discovery, of which we have been informed by Von Buch, destroys 
the principal objection which could be made to the extent which we have given 
to the PalsBOSoic formation, in our work on Russia, by comprising in it the Per- 
mian system ; for this objection was founded on the opinion then established 
that the Saurians appeared for the first time in this system ; and the importance 
of the appearance of animals of this class to determine the point of departure 
of the secondary formation. 
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protes iliat ilie appearance of tliis claas of animals, 
aucient than baa been believed until now, was contempotk 
neons on tbe two eoiitineota. 

The tnlobites follow a similap order of decrease, and art 
reduced in America as in Europe, to small species of tb* 
genus Phillipsia- The Cjoniatites offer also for the Eret 
the new type, where the dorsal lobe, instead of being stniplct 
is divided by a small medial saddle. 

Tbe distribution of the Prodnetus offers another remark- 
able coincidence. Unknown in America in the Silurian sy*- 
tera, appearing under one or two small forms in the Devonian 
epoch, the species assume in the carboniferous rocks a de- 
velopment altogether in harmony with tlie facts observed m 
Europe. The Spirifera of this epoch present also in AmericA 
the charauter of having the plications often dichotomoitf, 
which M. d'Archiac has already indicated in Europe," and 
by which they are distinguished from those of tbe DevoniM 
epoch, which have them always simple. t 

As to the Terftbratulffi, we will mention the interesting fact 
of the simultaneous disappearance of two species, the T. re- 
ticitlarU and T. anpera, which, during the Devonian and 
upper Silurian epochs, were spread with great profusion irom 
the Altai and Ural to the Missouri, We will cite also, aa 
simultaneous phenomena upon the two continents, the appear- 
ance of those Crinoiils forming a passage to the Echinodenns, 
such as the l^nlteKckinus or Meltmites, the extinction of those 
great corals, such an the Favogiteg Gothlandica, Poriltra inter- 
slincta, Ac, and their replacement by the ClueCeles and Idth- 
oslroiion, nearly identical in Europe and America. The 
logy between the two continents continues open to the Fo- 
raminifera and tbe plants. We have seen, indeed, that th« 

• Mumoiron the Pulffioi. For. (Trans. Oeol., *"1. v., ji. 319_). See mlw GtO- 
liigynf Ruuia in Enrnpu. vol. ii., p. 126. Von Duch. in bis intpreating He- 
moil' wliicb bo liSB publisbed upon Cbetry lel&nd {Baren Iniel) h<u insisted, vlth 
reuun, uii tbo importance oT ibis cbaracter, nbicb might bp tboagbt Inaignili- 

t It li nlio onlj nt the Deroiiian epocli that we find the Spirifers in whit 
lh» l'«elt \a divliied by ■ slight furrow, Bs in S. amoronaiwi and Boiichaidi. 
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HpBinna vylindriea, so characteristic of the carbon ifei-uuB 
^■mestoQe of Kussia, occurs in the slates or siliceous beils of 
^Pie coal sandstones of Ohio. And as to plants, the immense 
H|iuntity of terrestrial species identical on the two sides of 
BbA Atlantic, proves that the coal was formed in the neigh- 
^■onrbood of lands already emerged, and placed in similar 
^■hysieal conditions. 

H With the carboniferous system terminatea the palteozoic 
B|»mation in North America. During all the time of its de- 
^boflition, the surface was free from great disturbances. Slow 
^wid insensible oscillations had caused to emerge areas, more 
Kv leas circular, of the submurine surface, where the Silurian 
F aod Devonian deposits were made, and had contracted tiie 
I limits of carboniferous deposits ; hut the borizontality of the 
I beds was not disturbed. It is only after the cai'boniferous 
I that an energetic force, folding and I'aising the ten-estrial 
I oruBtigave birth to the chain of the AUegbanies. The manner 
un which the plications, largely undulated at hrst, contract, 
^nultiply, and fold over, in goingfrom northwest to southeast, 
Bowards the metamnrphie and granitic rocks, situated most 
Htequently beyond the chain, properly so called, has been per- 
■eetly elucidated by the two Professors Rogers.* 
H It does not enter into our design further to extend this 
Bwtice ;t having fulfilled, according to our ability, the end 
Brliich we proposed, to establish a parallel between the pa- 
■beozoic formations of North America and Europe. Permit 
us, in eonclusion. to present a resume of the course we have 
followed, and the principal results at which we have arrived. 
la order to make the interest and importance of this paral- 
lelism fully understood, and the light wliicli it tiirows upon 
the knowledge of palseozoic deposits in general, we have shewn 
the advantageous geological conditions of North -Vmerica, 
aad how, owing to the borizontality of the beds over great 



tbe Physical atracture of the Appalachian Chain, of eseiiiplifying Che 
hich have regulated the Elevation of Great Moontiiin Cliaina generally. 
J W. D. BDd □. D. Ilogera. 

We huve only eitrucCed that part of M. de ^'e^Deui^^ notice which referl 
f Cni'boiiifeious Faona.— f'(/(. ^17. ./n-.rn. 
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extent of surface, tn their concurdftnt and uniiitemipted 
■uperposition, it is possible to amTe at ao absolute certainty 
as to tlie daration of epcdes, tliat is to say, the pmtit in the 
series where they first appear, ajid where they become extinct 

In order to compare North America with Europe, it hM 
been neccHHarv A>r us to give a rapid glance at the groii|)i 
and stages of which tlit- [lalraJEoic class Ja there composed. 
The differences which are presented to us in the geognostic 
conditions of the state of New York, and the Western 
States, such tis Ohio and Indiana, have revealed to ns tliH 
degree of impoitanee which it is necessary to attach to these 
different groups. We have seen that their number, variable 
according to their vicinity or distance from lands emerged at 
the epoch of their formation , had little importance, as regards 
the establishment of systems founded upon palEeontological 
characters. We have seen also, that in general the lime- 
Btonea are more constant than the shaly or arenaceous beds, 
that they fonn more extensive horizons, and furnish a surer 
guide to the geologist.* 

Passing afterwards tti a comparison of the two continents, 
we have shewn, supporting our views by geological analyais, 
how the American sub-stages should be grouped to correspoud 
with the Silurian, Devonian, and Carboniferous systems of 
Europe. We have not disguised the fact, that the divi 
aions introduced upon this principle did not correspond, ic 
certain countries, with the divisions indicated by the miner- 
alogical character of the rocks ; thus the limit between the 
two stages of the Silurian system, very well maiked in the 
state of Ntw York, is observed near the Mississippi, 
sequeuoe of the predominance of magnesian limestone ; it is 
the same with the Silurian and Devonian systems, the limit 
between which is found in the upper part of the great cal- 
careous fonnation called cliff-limestone; as well also as with 
the carboniferous system, in parts of the state of Ohio, where 
it is in contact with the Devonian paamniites of Portage. 

• M. 0. Previwl, in faii Memoir upon the Sjnchroni.im of Formations (Cowpia 
lltntlu;A\iTai8tB),hiaclnriy iheim the imporlsnce of the pelngic 
iliijionlti., HK domiiun-d with thn Brenaceoue btdi formed undor the inl 
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The&e niinerulogical tranBittuiiH, whtcL one would exjiect m 
[Country free from disturbances, would not, however, obscure 
be proofs of a parallel development of the aniiDal kingdom 
EL the two continents ; for if, leaving aside the difficulties of 
ixing the limits between the s^'Btems, we compare the ays- 
ems together, or, still better, one by one the groups of which 
y are composed, we acquire the conviction that identical 
peciea have lived at tlie same epoch in America and in 
£iirope, that tliey have had nearly the same duration, and 
Ahat they succeeded each other in the same order. We have 
endeavoured to prove that the first traces of organic life in 
eountnes the most remote, appear under forms nearly alike, 
At the base of the Silurian system, and that the same types, 
pften the same species, are successively, and in parallel 
^der, developed through the entire aeries of the palasozoic 
If we have not succeeded in lifting the veil which still 
lides from us the cause of this grand phenomenon, perhaps at 
east our observations demonstrate the insufficiency of those 
iauses by which certain authors seek to explain it- They 
Tove, in effect, that the phenomenon itself is independent of 
lie influences which the depth of seas* exercise upon the dia- 
ribution of animals ; for if, in certain countries, the Silurian 
Seposits prove a deep sea, they have, on the contrary, in the 
state of New York, a littoral character. They prove, in 
fine, that in its general character it is equally independent of 
the upheavinga which have aifected the surface of the globe ; 
', from the eastern frontier of liussia even to Missouri, dis- 
t from or near the lines of dislocation, in the horizontal 
jeds, as well as in those which are disturbed, the law accord- 
ing to which it is accomplished appears to be unifonn. — (TAe 
American Journal of bcieiwe ami Arts, vol. vii., p. 48.) 



We do uot prelcnd to vay Cbat the di[l'«reni:e> uf da{,ih in the seas bad not 

lixwver Id the palieuzolc cIhm. But dieee local fnutiie ilIwi^b afford some 
whicb cDDnect Chcm nith tbe epocb (o whicb thpy bulonj;. Tbej nre 
eptians (hari d'aavre), wbicb do not derange tbe general tymuielij. 



t 122 ) 

I. Flora of Ihe Silurian Sygtem. 2. PlanU of the Anlkrwiitt 
Forntation of Saroy. 3. FomH Planlg. aa illustralitt ^ 
Geological VUmale. 4. Co-exi*lence of Certain Saurian 
and Mollu«eouf Forms at Equal Geological Timet. 5. 
Pkvtphate of Lime in the Mineral Kingdom* 

1. The Flora o/ the Silurian System.— \n a memoir on tbo gen- 
logy of the nt'ighbourhood of Oporto, including the Silurian cohI fS 
VsUongo, Mr Sharps furnished us with a detailed account of a pan 
of Portugal, of which, in 1832, he presented a brief notice to itis 
Society. After mention of the crystalline routs near Oporto, Ills 
section shewing the granite of Oporto, coTereJ on the WSW. ind 
EN£. by gneiss, mica slate, and chlorite slate, he describes a band of 
rocks, chiefly formed of clay-slnteE, resting upon the eastern flank 
of the latter, and which, from the character of the organic remaina 
obtained from it, he refers to the Lower Silurian deposits. The low- 
est part of this series is remarkable for contwning several beds of 
anthracite, worked at San Pedro da Cora, eight miles ENE, from 
Oporto. Mr Sharpe states that the section is clear, and that ihea 
1o«er beds, which repose on chlorite slate, evidently dip beneath 
deposits containing Lower Silurian fossils. The upper part of the 
group is formed of a thick accumulation of micaceous s&ndiiton^, 
usually yellow, with some grey carbonaceous sandstone near the bot- 
tom. This rests on a black curbonaceous slate, among which are 
bands of indurated ferruginous clay, paesing into clay ii-onstone. Be- 
neath this comes a dark grey or black hard clay-slate, with softer 
chloritic beds of a pink ot yellow colour in the lower part. Not- 
withstanding its contortion, this slate series is considered to have 
considerable thickness. The lower beds of the dark grey slates, and 
those lighter coloured and softer at the base of the series, are rich 
in organic remains (Caij/mene, Ogygia, Iaotflu», IHanxui, Cftirtinu, 
Beyriehia, Orthis,Ortkoeeraa, Btdlempkoii, Graptolithvs, and others), 
possesijing a charaeter from which Mr Sharpe refers these deposits 
to the Lower Silurian period. 

B<.'neath these strata, in descending order, the carboniferous accu- 
mulations of San Pedro da Ci>ra occur, gradually passing into the 
beds above them. These carboniferous beds consist in descewiing 
order of (a) red saiiditone, (i) coarse conglomerates alternating wiA 
black carbonaceous shales, (c) coal, 6 feet thick, (d) coarse micaceoUB 
conglomeratic, alternating with black carbonaceous shales, (e) cool, 
thin bed, (/) coarse carbunaceuus conglomerate, (^) coal, four beds, 
from 2 to 5 feet thick, variable however in thickness in ditTerent 
places, the beds separated fi-oni each other by 3 or 4 feet of black 

• The interesting details Biid views in this nrticU wa owe to Sir Uenn da 
U Beche's valtublu Anniveri.ary Address tar lSi9 lo the Ueulogkul tiutiBly, a 
eapy of which wai forwarded to u» bj tha AuUiot. 
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lale, and resting on black shale, and (A) slates apparonti; conipoEed 
the dcbrJH ol' the chloritic schists on whiuh they reet. The carbo- 
ceous fieries is estimated at IVoni 1000 to 1600 feet tliick, and is 
BO oil the north bank of the Douro, at Jeremiinde, twelve tnilea 
Dm Oporto. North of San Pedro An. Cora this series rapidly thins 
vay, and disappears about a mile and a half frum that place. 
Having given a detailed account of the I'otks referable to the Si- 
riaa aeries, noticed by him in Portugal, Mr Sharpe refers to the 
described by Dr HebelJo de Carvaiha as funning the chain of 
he Serra de Marao, near Amarante ; those mentioned by M. Scliula 
D the eastern side of Gallicia, by Link in the province of Tres os 
lontee, and by Lo Play in Spanish Estremadura, and infers that 
9Be also may belong to the Silurian series. 

The lithological characters of clie carboniferous deposit of Val- 
Igo, thuH plunging beneath beds containing organic i-eniaiciH re- 
erred to the date of the Lower Silurian depodits, are important, as 
'lewing the physical conditions under which the accumulations have 
effected, and their general agreement with many other deposits, 
vrhich eheetH of vegetable matter have been so funned, as eventually 
to have been turned into coal and anthracite, amid mud charged with 
'bonaoeous matter and bells of shingles. Wby we should not ex- 
rt accumulations uf the kind at this period, the fitting conditions 
' the gathering together of plants or their remaina, either by growth 
on the spot or drift from their place of growth, so that they were 
anixad with little or no common mud or other sedimentary matter, 
not appear. We find old mud accumulations, now forming 
:tilack slatcH, common enough in some parts oi' the Silunan series, 
•nd there is no want of caibonaceoua matter in the black slates of 
JiJorth Wales and Ireland beneath the whole mass of the beds com- 
monly referred tu that series. 

The occurrence of the anthracite beds in the position and under 
the condicione stated by Mr Sharpe, would be highly interesting in 
itself, as shewing to what extent clean or nearly clean accumulations 
of vegetable matter may have been effeeted amid deposits in which 
the carbonaceous, and, we may fairly conclude, vegetable matter was 
generally more diffused amid mud and gravel ; but the remains of 
fossil plants detected in connection with this carbonaceous series ara 
■till more interesting, always assuming that the sections seen by Mr 
Sharpe are unequivocal, as his certainly would appear to be, unless 
we suppose a most enormous reversal of these deposits. 

The remains of the plants found by Mr Sharpe were submitted 
to the examination of onr Foreign Secretary, Mr Bunbury, who, 
thoDgh the specimens of ferns were in bad preservation, considered 
that one bore a strong resemblance to Pecopteria Cyathea, of the 
coal-measures ; another reminded him of Pecopteris maricata, and 
a third of Neuropteris tmuifoUa. Mr Sharpe calls attention to the 
evidence, aa far as it goes, afforded by these plants, of a vegctatioa 
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Unving I'xUted einiilar to that of the coal-measures at a geological 
dnto lung anterior to tliem. It woald indeed he of the greatest geo- 
logical jniporiajice to arrive at an insight into the kind of vegewtion 
that clothud the land, which furnished by its disintegration, abrMioo, 
and i-enioval, by river and breaker action, into fitting places of itf 
posit, thoi^e thick accumulatiuns now known as the Silurian seriet. 
We appear to have fair reason for concluding that, while the seu 
swarmed with trilobites and molluscs, the dry land, supplying the 
detritus amid which the^^e remains were entombed, was not a desert 
waste, a mere niasx of rockn decomposing under the action of the 
atmosphere, and worn away along the sea-level by the breakers j in 
fact, nothing hut a storehouse for the production of the marine sedi- 
ments of the time. Wo require a marine Tegetatioti as a htse for 
the esistence of the sea animal life of the period ; and we may tairly 
infer no lack of terrestrial vegetation flourishing beneath the aCma- 
Hphere at the same time. What that v^etation may have been we 
have yet to learn ; but as the range of the Silurian deposits beconim 
more known over the earth's surface, in regions where they have 
either never been covered by more modem deposits, or Itaving been 
so covered, are now bared by denudation, — and every day we learn 
more and more of their distribution, — we may expect to obtain a 
better insight into tlie kind of plants existing at that remote geolo- 
gical period. 

2. Plant» of the Anthracite Formation of Savoy. — Among the 
labours of our Foreign Secretary, Mr Bunbury, during his late traveta 
on the continent, was included an examination of the fossil planU 
from the anthracite formation of the Savoy Alps. The results of 
this investigation he communicated to us in a memoir, in which he 
not only deitcribes the species of plants that came under his observa- 
tion, but also gave us a history of the reseai'cbBS and opinions con- 
nected with the mode of occurrence of these plants, adding general 
views of his own. 

As you ai'e aware, M. Elie da Beaumont was the first, in 1826, to 
announce the fact, that near Petit Coaur in the Tarentaise, beds con- 
taining an abundance of plants, of tho tame species as those disco- 
vered in the coal -mea.su res of the palicozoic period, alternated with 
other beds containing belemnites, and referred the whole to the 
period of the lias. The plants were determined by M. Adolphe 
Brongniart. Subsequently H. Klie de Beaumont publislied an ac- 
count of buds occurring between Brianjon and St Jeane de Maurierme, 
and included them in tho tmrne series. Plants obtained from these 
rocks were examined by M. Adolpbe Brongniart, and identified by 
him with those of tho coal-measures. From all tho facts, M. Elie <fa 
Beaumont inferred that the beds with belemnites and ammonites, 
and those containing the plants, were parts of one whole, and that 
whole referable to the date of ihe lias and part of the oolitic series. 

This announcement was startling to thosB who were accustomed to 
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insider tliat the animal and vegetnble lire existing at each geological 
oriod had been so entirely swept awnj, and I'eplticed by new speoies 
t another, that no species of one geological period would hare its 
Ktstence prolonged into another. Tbe view of M. Elie de Beaumont 
&s in consequence considered to requii-e confirmation, and thus the 
tbject remained, as Mr Bunhury hat) pointed out, until ihe meeting 
r the Geological Society of France, at Chambery, in 1844, when 
le obBervationa of the members present led them to adopt the opln- 
ms of M. Elie de Beaumont- 

When at Turin in 1848, Mr Bunbory carefully examined the fos- 
il plants from tho Tarentaise in the Museum. In this examination 
be experienced difficulties from the imperft>ct preiiervation of the 
plants, their confused mixture and distortion, and fi-om the injury to 
litw structure caused by their replacement by a coating of talc. Tbe 
■peermens in the Turin Museum afibrdiid Mr Bunbury fourteen dif- 
ferent forms (for he will not ventuie to call them species), of which 
nitre are Ferns, two Calamites, and three Asterophyllites, or Annula- 
lire. " Two of these ferns," he observas, " Odontoptei-is Br-ardii 
and Peoopteris tyatkea, may be pronounced, with tok-rable certainty, 
to be identical with characteristic and well-known plants of tbe coal- 
measurCH. Three, or perhaps four, others have a strong resemblance 
to coal-measure plants, with which tbey may prohably be specifically 
identical ; but," he continues, " I cannot feel certain of them. An- 
other seems to be a remarkable and hitherto unnoticed variety of 
OdotUopteris Brardii, connecting that Kpccios with O. obtitsa of 
Sroiigniart. The eighth is perhaps a, new species, but its nearest 
allies are plants of the coal -formation. Of the ninth, the specimens 
are too imperfect to admit of determination. Of the remaining plants, 
Calatnites approximatTts and ytnnvtaria longifolia appear io be ab- 
solutely identical with coal-measure plants ; and the other two, An- 
imlarvB or Asteropht/llites, are at least very similar to cai'boniferouK 
forms. Tho other Catamite is undeterminable." 

The occurrence of similar plants at the Col de Balme, and in the 
mountains above Servoz and Martigny, is then noticed, lis also the 
absence of belemnites in beds interst ratified with the others in those 
localities. The plants obtained by Mr Bunbury from the neigh- 
bourhood of Chamonix, and those seen by him in the Museum at 
Geneva, consisted of eight Ferns, one Calaniile (species uudeteinii- 
nable) and one Asterophyllite. A well-preserved specimen of iepi- 
dodmtdron ornatissimum, of Brongniart, was pointed out to him by 
M. Etio do Beaumont in the collection at the i^ole des Mines at 
Paris, brought from beds at the Col de Chardonel, near Brianfon, 
eferred " to the uppermost part of the Alpine anthracite formation, 
and probably equivalent to the Oxford clay." It thus appears that 
the researches of Mi' Bunbury lead him to conclude, with M. Adolphe 
Brongniart, that the plants from the beds noticed present a general 
agreement with those found in the coal-measures. 

It will be fresh in your recollectiftn, that the m'lsluve uv vWVwc «! 
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tomktion orbixl" coiiininiii^ bek' mititGS »ith othi^rs full uf pltinte re- 
Beuibling tliasc eommoiily found in our ma) -measures, eng^ed tlw 
aUentiun of my predecessor in thia chair, Mr Horner, and thu it 
poiiilud CO tLe [)i\>bAl>ilitf that it might be an instance of speciM 
wliicli had a widu range in spa«« having hod also a long duration in 
time, calling your attention to the wide spread of similar plants owr 
certain northern regions of our globe at apparently the G&me geol:^ 
cat time. This explanation does not satisfy Mr Bunbury, inasinodi 
Ki other plants are known to be found elsewhere in ^European ucu- 
muUtions between the periods of the coaI-ineasnr<fs and tlie oolitic 
HerioB inclusive, Admitting, lioweTor, that in the Permian systecD of 
Sir Roderick Murchison the character of the entombed plants closely 
resembleii that of those of the coal -measures. He more particnlarlj 
observes on the difference of the plants in the j»e* bi<faj-re of Alsace, 
remarking on the common spread of certain ferns nt the present day 
over Europe, and of the same tribe of plants over wida areas al 
period of the coal-meosureH. He also points out the small geogra- 
phical distance of localities in which the remains of these dissimilar 
plants are found in the rocks noticed, and calls attention to the 
observations of M. Scipion Gros, who states that the .f urassio rocb, 
occurring in their ordinary condition in the department of the IsSre, 
contain impressions of plants entirely different from those of the 
Alpine anthracite. He admits, however, at the same time, that tbera 
are instances of the isolated occurrence of tropicnl plants, especially 
Ferns and Lycopodia, in temperate r^ions, far beyond their ordinary 
gei^raphical range, as, for example, the growth of Trichomanea ra- 
dicant in Ireland, and o( Lycoipodiwia c^muum in the Azores. Mr i 
Bunbury then adverts to the hypothesis of M. Adolphe Brongniart, 
that the plants in question may have been drifted from regions in 
which the coal-measure plants still continued to grow, — in the same 
manner as scods are now drifted from the tropical regions on the . 
American side of the Atlantic to the shores of Europe,- — ^in part, per- , 
haps, becoming enveloped in deposits near land where plants similar I 
to those producing such seeds da not occur. While he admits that 
this liypothesis is the most plausible under existing information, and 
that he has none more satisfactory to offer, Mr fiunbury doea not 
see his way out of the difficulty. 

3. Fossil Land Flunts, a$ illustrative of Geological Clirnott. — 
Of all oi^anic remains, perhaps those of land plants would appear 
to afford us the lea^t direct information as to the climate, at diflerent 
geological periods, of the low or slightly-elevated countries bordering 
seas in various parts of tlie world, except we can obtain something 
like evidence of the plants themselves having flourished so near the 
level of the seas of the time, that slight changes in that level pro- 
duced alternations of deposits, which should at one time contain the 
remains of marine animRls which inhabited the coast seas, and were 
auietl^y entombed, and at another l\ie reviwima o^ ^\iin\£, %\\f«m^ 



heir growth on the spot. Such evidence we se p a ho 

Istinct periods in the north of England, whe we d a1 rna 

lonaof coal-beds, with their under clays, and li n w h ma na 

itiimal remains of the carboniferous time : and al 6 d a al n u 
hulation, with some ptanta, apparently in the p n n wh h 
bey grew, of the oolitic series. In both caBea the evidence would 
' 1 favour of ^uiet depressions, low districts, with land plants grow- 
fig upon them, so sinking beneath aea-water, that marine creatures 
Iwarmed over the previous dry land, their remn.ins entombed amid 
detrital deposits efi^ected at the time. 

Viewing the actual and varied altitudes above the sea-levol of 
different parts of the world, the plants which may be drifted 
nto them and preserved amid any mud, «and, or calcareous matter 
"eposited in such lakes, give us no just idea of the climate of the 
\me, at the sea-level in the same latitudes. For instance, the plants 
rifted into the lakes of Switzerland and Northern Italy, some of 
which may even be swept from heights approaching lines of perpe- 
w, would not give us the climate of the coast of the Bay of 
3 iscay between the Saoneinid the Gironde, though in the same general 
latitude. Then, again, as to the conditions for the transport of 
plants or their paris to situations where portions of them may be 
more or less preserved in detrital matter, much has to be considered. 
Though floods in high regions tear up trees and smaller plants in 
r course, the chances of any of the plants reaching sea-coastS, 
depend upon a variety of conditions, among which proximity to the 
le of no inconsiderable importance. Thus we have seen the 
krborescent ferns and other plants of the higher lands of Jamaica 
"rwept by floods into the adjoining seas (becoming entangled in part 
^unong the mangi'ove swamps at the mouths of the rivers), the dis- 
tance havizig been so shoi-t, that many stems of the fern tree, their 
fronds, and those of other ferns of the higher regions, were not much 
injured. No mere swelling of the rivers from rains on the lower 
grounds, which did not cause torrents to wash away plants in 
the higher lands, would bring down a frond of these ferns ; it would, 
'faowever, sweep on many a lowland plant, and not a few of those 
•ifhioh grew in the river courses during the dry weather, into the 
mangrove swamps and the sea. 

In great rivers, the leaves, as they fall from trees overhanging 
Om water, are floated onwards and often carried quietly to sea, some- 
Umes from long distances inland. Plants and their parts may, 
iinder favourable conditions, be washed into, and bo pi'eaerved in the 
mud of climates where they do not grow. They may he thus 
brought by the Mississippi, the Paraguay, the Nile, and the great 
rivers of Northern Asia flowing from south to north, and be pre- 
'Served under climates dittering from those where they Bourished. 
"" 8 have no reason to suppose that the conditions of continents, as 
Tegarda the flow of rivers into the sea, were not verj ^a.tisn).?, Amvw^ 
,hng lapses of geological time; and we sh.iuYd verj ce.ve^wW'j wovi 
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jiermitting our vi w nf the relative dispositiun of land and vrater it 
I'omier periods to be biased too far by their present arrangement. 

Evei'v aiiluuin our European rivers are full of leaves which have 
quietly fallen into ihem. Some get washed on the banks, while 
others art- left upon low grounds wlii-n the waters may have been 
more swollen at one time than Another. Some get borite baclwardi 
and forwards by the tides in e^uaries, and are accumulated in ^ 
mud, entangled with the remains of estuary animBls and plants; 
but many get washed to sea, particularly if off-^jhon: winds pi-evui 
at the time. I'robably many of these become saturated with i^ea- 
water and fall to the bottom aihid the reniains of marinu moilugCB 
and other animals, and are thus entombed with tbem amid any de- 
tritus thei'e aecumukting. Some we know are thrown 'on shore, at 
various distances from the I'iver- mouths, according to the prevalence 
of the winds al the time, and the relative bearing of these upon tlie 
coasts of the locality, and bi-come intermingled with various marine 
animal and vegetable i-emains. 

The extent lo which trees and smaller plants are washed during 
fluods out of the great rivers of the world, and floated outwards to 
situations where they fall within the influence of ocean curreaCt 
and prevalent winds, is very considerable ; and it is very needful to 
bear this in mind when we have no SA'isfactory evidence as to the 
growth of plants at or near the localities where we find their fosnl 
remains. Little Islets of matted plants are thus sometimes floated 
away, and it will di-pend upon the weather they may encounter how 
long they may keep together before they become broken up by thA 
seas, and fall to the bottom. Although the counter-current along 
the Atlantic shore of the United States may tend to carry planti 
washed out from the j'ivors of that part of North America to die 
Boutliward, the Gulf Stream 13. still enabled to transport plants and 
their parts from Cuba and the Bahamas (the prevalent trade-windl 
even perhaps drifting them from Hayti) northerly towards New- 
foundland. Taking the Gulf Stream and its counter-ciirreat along 
the American shore as constants, we may have two north and south 
belts beneath, in one of which the remains of plants from the north 
are accunmlated, and in the other those from the south, indicating 
climates which do not correspond with those of the dry land of 
America in the same latitudes. Such lines of transport — ^nd there 
would appear to be many of them — and the probable falling of 
plants and their parts to the bottom during a long pei-iod of time, 
have to be regarded when we consider deposits wherein the remains 
of plants which may not have grown on the spot are entombed. 
There may be situations where little detrital matter now settles, 
but where drifted vegetable matter may accumulate from the repe- 
tition of certain annual effects continued through long time, as well 
as those deposits which we infer have been the result of the 
growth of plants on or near the spot where their remains are now 
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^BiL When we contiider nii tlie cnnditions unJer wbioli tlie iwfl 
^Bh of plants in&7 be a<:cuiuulate(], and the difficulty ol'ten of datB 
^^■bing lbs real character of the plants theni.selve«, it woulcj apJ 
^W desrable to obtain more informatton respecting the diRtriliutioin 
^Hpntl plants at different geological times than we now possess^ ■ 
^■n we conclude that we have evidence enough to epeitk of thi I 
^■■Dteristic plants of different geological epoclis with the cunfidenca " 
^■NtiiDes used. It would appear very deEirablo, under proseitt Jnr 
^■DHioa. Co regard the subject more locally, ond alw;iy!4 with reler- 
He to the probable physical conditions under which tlii' plants may 
Ht be^n entombed. 

H4. Co-exittenre of certain Saui-ian and JloUaieoat Fortnt nt I 
BboI Otoloffical T\me». — To Professor Owen we are indebted far ' 
Bewriptioti of saurian remains discovered by Professor Henry 
HbatB in a greensand deposit of tbe United States, conhidercd re- 
HUe to the age ul' part of the cretaceous accumulations of Europe. 
Hi specimens placed bel'ore Frol'essor Owen enabled him to luld 
Im facts to the osteology of the Mosasaurus, and to discover some J 
Beiae of saurians, especially of the proccelian form of crocodile, not i 
Kriously known in strata older than the tertiary deposits termed ', 
Hhub. After very important osteological details respecting the 
BNWfturus, which require to he studied in the memoir itself, in oi'der 
B^ to appreciate the labours of our colleague upon this subject, he 
BtHi that, considering certain of the bones to belong to the Mosa- 
Hpus, " they indicate the extremities of that great saurian to have 
■Bn organised according to the type of tbe existing Lacertia, and 
Wof the Enaltosaarla or marine lizaivls ;" and adds, " two specien, 
■ least, of true Lacertia have left their remains in our English 

■rPaofesGor Owen next notices some remains of a pror<Elian reptile, 
■d proposes to indicate the saurian and probably mosasauroid 
■noB to which it belongs by the name of Macrosaurua. Upon 
■ber remains he establishes the genua J/yjMwaurtu, an Amphiccelian 
feeodile. and then notices specimens from the same localities laid 
Wore him by Professor Henry Bogers, which ho rtmarts are " the 
Bk evidences of the genus of the modern Crocodilus or Alligator 
■at hare been discovered in strata older than the eocene tertiary." 
I. The accumulations amid which these saurians have been detected 
■• inferred, from the marine remains found in them, to be of the 
■ne age as part of the cretaceous sories of Western Europe, simi- 
It marine molluscs having been considered to exist and to have been 
■tembed in mineral matter at the same geological period in the 
■h surrounding the shores of land iu the areas now occupied by 
fc United States and Wustern Europe. The remains described by 
Eirieasor Owen thus possess not only high interest, as additions to the 
kis of life which have existed at difl'erent times on our earth, but 
IvoL. xLVJi. SO. xoiii.— Jvi.r 1849. i 1 
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nlso as stiewing the co-esistence of certain sa 
forms at equal geological times. We have thi 
dile or alligalur (liring probably much in the same way as the ^ 
cieB of the E&iue genus do in the present da;, namely, in riren I 
estuaries) bomo into seas in wLicli niolluscs of the Eaue kinji 
have their remains entombed in our cretaceous ro*is, were hving, 
From the general characterB of the other saurianE found we Bhn 
also infer that their habits were not such as to render the eea in 
their usual hauntii, but rather that the; lived in rivers and estou 
occaiiionally coming on the adjoining lands. Wlien we look M' 
lithologieal characters of the beds in wliich those remains an 
tombed, as well as to the stale in which the bones are preserva 
at once becomes evident that the; have been carried to the ntui( 
at or near which the; ai'e now discovered, by being rendered sp ^^ 
call; lighter than they now are, or formerly could have Iteen. |H^ 
fact we seem required to consider that Hesli was on the bonetip^^ 
the; were liume into the seas, amid the deposits and creatures litnH 
at the time, in which they are detected. However dificult it lUH 
be to Mash crocodilian animals into the adjoining seas from on 
many of the gi'oat rivers of the world where these creatures liveiia 
multitudes, more paiticularl; where mangrove fiwaraps abounl n 
their embouchures, this is not the case with the short torrent ri»««l 
descending from high lands into the seas surrounding islands, at, Birl 
instance, Jamaica and Hayti. During a great flood in the YelllbJ 
river, one which tfik(.>s its rise in the Blue Mountains of Jain>ie%l 
and at whose mouth and in the adjoining mangrove swampi tbil 
caimans are common, the bod; of water was so great as to umiM 
these crocoditians oS to sea, where it ma; be presumed mu*] 
perished, to leave their bones, at least such as were not swallowed by] 
the large fish, to be mingled with the remains of marine mollU8»] 
now living in those seas. In casoeof floods of this kind, the sudden-' 
nesa of which can be scarcely appreciated b; those who hare net' 
witnessed the waters of heavy tropical rains discharged by ueauB of 
a short steep course from high mountains into the sea, man; ariTsr 
and estuary air-breathing creature gets overpowered and carried tXt 
before it can reach ihe protection of eddies near the banks; voi. 
should there he a heavy sea going at the time, as sometimes happen* 
when a hurricane is accompanied by floods of rain, tliera ia a poOt 
chance of their escape from diowning, however well fitted for livbi 
in rivers and estuaries under ordinary conditions. 1 

5. Phosphate of Lime in the Mineral Kingdom. — The agricul- 
tural importance of phosphate of lime has of late years caused matt 
search to be made for this substance than formerly, though its o* 
currencB, as a component part of certain organic remains and of eonii 
rocks, has been long known. Mr Paine, of Farnham, having pointed 
out that certain \<i.-<is contained phosphate of lime in suflicieiit abu* 
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to ri'nder them of raucb agricultural vnlue, our colleague, 
eten, was induced to inveBtigate the mode of occurrence of the 
»ph&te of lime in his own neighbourhood, that of Guildfoi'd. 
id that the phosphate of lime nodules are abundani, ui the upper J 
iand. They also occur in the gault, in two distinct beds, 
ibly persistent, in the district. 

Austen regards the phosphoric acid of the nodules as of aniniftl | 

Wlien the iioduleM are rubbed down they present a con 

nrraDgement of pni'ts, resembling bodies formed, like agates, by I 

^ration into carities ; and our colluagtie points out that, where I 

^asta of birulve shells and 3mniouit«:s are filled with matter c 

phosphate of lime, these forms must havo been first inclosed 
he B8iid, that then the proper shelly matter was removed, and 
Uy that the eartby phosphate occupied the place of the hollow. 
BnppDses that the phosphoric acid may have forniod part of tho 
otitic matter of tho time, this matter in part presiirved with its 
bial external fom), while more frequently \t was broken np and 
oomponeDt portions diffused aiiiid the sand and ooze. He also 
»B attention to the conditions to which the beds containing these 
tances have been exposed siuce their formation, having been 
ri^ by thick deposits, and having descended to depths beneath 
level of the sea, where they were exposed to an elevated tern- 
fore corresponding with the depth and the amount of bad heat- 
icdng bodies aboire them, so that many chemical changes were 
I among them a more general diffusion of phosphoric acid 
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i of phosphoric acid 



.0 us some remarks on the pre- 
ordinate members of the creta- 
Seous series. He states that he mentioned to Mr Paine, in Novem- 
ber 1B17, the existence of alarge amount of phoi^phoric acidinafer- 
tile Farnham marl, and that he subsequently obtained 28 per cent. 
of phosphoric acid from portions of this niarl, the general mass con- 
taining about 2 per cent. Nodules from the Maidstone gault also | 
gave hiiu 28 per cent, of phosphoric acid. Other localities are 
ticed, and as much as 69 per cent, of phosphoric acid is mentioned | 
as contained in a dark red sandstone rock occurring in masses in the 
upper portion of the lower greensand at Hind Hill, 

Mr Wiggins has sent us a notice of the fossil bones and corproli- 
tic substances discovered in the crag of Sultblk, remarking on the ' 
value of the latter for agricultural purposes, — 200 tons of them having | 
been obtained from about a rood uf ground ; an additional instance | 
of the remains of animals and their fieces, entombed in rocks of dif- 
ferent geological ages, becoming available for the growth of existing ' 

As regards phosphate of lime and its dissemination, which modem 
{ueai'ches have shewn is much greater, when sufficient quantities of 
nined, than appear from the anaiyxes of the Em:ill j 
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Horn usually emplojed, — & matter of interest wbea we consider d 
pho.^phate of litiie required for certaia plants, — we should reeolli 
that when free carbonic acid is present in water, the phosphsto, ij 
carbonate of lime, though not to the same amount, is verjr soliilt 
Hence, espeoiallj when, as noticed b;Mr Austen, phosphate a' ' 
ig dJBseminfited in the State of fresh corprolites amid detrital n 
and water containing free carbonic acid ia present and can ha?e 1 
ceas to it, the phosphate of lime would be in a condition to b^i 
moved and disseminated. Mr Austen has alluded to the mixlun 
such bodies with vegetable niatter, to the decomposition of «lit 
with animal niatter also, we might look for some, at least, of the ei 
bonic acid that would aid the solution of the phosphate of lime. A»i 
the case of tlie carbonate of lime prt-viously noticed, when the soiuCk 
of thb phosphate met with the silicates of potash or soda, whilst pet 
colating amid the rocks, the silicates would be decomposed by theou 
bonic acid, and the phosphate of lime thrown down. We should (i 
pect, — in the same manner as carbonate of lime often replaces A 
original matter of a shell which lias been decomposed and remo* 
from the body of a rock, leaving those cavities commonly t 
casts, — that phosphate of lime, in localities where, from accidenti 
eircuni stances, it was somewhat abundantly filtering through rock 
would also enter tliese and any other cavities, filling them under tli 
leedful conditions of deposit. In like manner as we find carbomt 
' ' "t in which it w 

L in calcareo-argillaceous di 
sits, should we altio expect disseminated phosphates of lime to dotli 
same under fitting conditions ; so that it would not necessarily fol 
low, however true in numerous cases, that nodules containing E 
phosphate of lime were coprolitic. We can readily imagine circum 
stances very favourable for the solution and spread oi' these phot' 
pfaates amid layers of mud and silt. We find such phosphates aiir 
rounding some fossils, such as crustaceans from the London clay 
leading us to infer a connection between the animal matter and t' ' 
substance. 



of lime separating itself fron 
iat«d, forming the nodulei 



On a New Species of Manna from New Soulk Wales. 
Thomas Ander80n, M.D., F.E..S,E,, Lecturer on Chemis- 
try, and Chemist to the Highland and Agricultural Society 

of Scotland. Communicated by the Author. 

The Baccharlne exudations of plants which have been classed 
under the generic term of Mannas, present, in all instances, 
u close rcai'iiiblance in their chemical constitution. Their 
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ncipal constituents are, gum, sugar, and the peculiar prin- 
ple called mannite, which derives it-s name from its source, 
id has been considered as the characteristic constituent of 
m&aDa. All the varieties of manna obtained from Euro- 
1 or Asiatic plants which have been examined contain this 
1 greater or less abundance, and it appears also 
► be a common constituent of the fluid exudation of the leaves 
1 by the name of Honey-dew. At least, this is certainly 
le case under certain circumstances, aa it was observed by 
oglois* in the honey-dew of the lime, which, during the 
ot Bummer of 1842, occurred in such abundance in the neigh- 
irhood of Straaburg, that it fell from the trees in the form 
f small rain. 
About 30 years since, a species of manna was brought to 
I country from New South Wales, which was obtained 
1 the Eucalyptus mannifera, and differed in many of its 
■operties fi-om the European mannas. This substance was 
ixamined by Dr Thomas Thomson!, who ascertained it to 
ontain a species of sugar resembling, and yet different from, 
DStioite. It was afterwards examined by Professor Johnston^ 
rho confirmed Dr Thomsou's observation, and by analysis 
btatned for this new species of sugar the formula C,j H,, 0^,, 
rhicb removes It altogether from mannite, and brings it into 
he class of the true sugars, containing hydrogen and oxygen 
D the proportion to form water, and further establishes its 
BOmerism with grape-8Ugar,fromwhich, however, it manifestly 
ffers in all its properties. This was the Jirst manna ex- 
mined which contained no mannite ; and I have now to add 
to the list another, similar in this respect, but differing in 
every other, and peculiarly remarkable from its possessing a 
jcgnlarly- organised structure. 

The specimen subjected to analysis, I owe to the kindness 
f Mr Sheriff Cay, by whose son, Mr Robert Cay, the sub- 
stance was originally discovered in the interior of Australia 
Pelix, to the north and northwest of Melbourne. An immense 
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Intct of conntrr in this diKtrict is entipelj occnpied by j| 
" Mimb," &« it is c&llfril in ColoaiallADgoage, consisting of ft 
inalle« plant. Encalvptos dimioaa, tbe leaves of nludiil 
oeruh) teaaoos beoome 007«red with thiii gpecies of ntttll 
which ia koown to tlie nattres br the name of Lerp, the /hMi| 
pronounced like tbe Iteliaa gL This sobstance was firstd 
served bv &lr Cay in Uie latter part of tbe j-ear 1844, «hl 
he exploreda considerable district lying between lat. 36°3 
and 37' Iff S., and long. 142' 4ff, and 144' 20" E. in Beanh^ 
pasturage for sheep. He returned in I84.'i to occupy ti 
gronnd, and, in the course of his joitmey was obliged to lean 
his party, in poi^uit of a native guide who had decamps 
with a gun. Id mentioning this incident, Mr Cay * 
(25th ISIarch 1845j : " I was rather cold that night, as I h 
come off after him in my sliirt-sleeves ; moreover, I had n 
dinner, bnt I got plenty of lerp. Lerp is very sweet, i 
is formed by an insect on the leaves of gum-trees ; in a 
and appearance like a flake of snow, it feels like matted wod, 
and tastes like the ice on a wedding-cake." 

On Mr Cay's arrival in Scotland in 1847, he gave Si 
further particnlars regarding this substance, stating thatil 
was prwluced in great abundance, and covered large t 
of the scrub like snow ; that it is verv nntritive, the n 
becoming fat during the season in which it is found, and thai 
he himself had subsisted for a day or two upon it ; thai B 
adheres with ver\- little tenacity to the leaves, and is imin& 
dialely washed off by a shower of rain. 

As it appeared from this description, that the substance 
was unknown in this country, Mr Cay, at his father's n 
quest, wrote to his overseer in Australia, who sent over till 
quantity of lerp which has formed the material for my o 
servations, accompanied by n letter, dated 25th FebniaiJ 
1848, of whicli the following is an extract : — " The Blacka 
say the lerp is not in any way produced by an insect, bui 
that it is a spontaneous production of the mallee of gum- 
scruh wlien very young, say a foot or eighteen inches high, 
and that it grows on either side of the leaf ; that old mallee 
or mallee about eighteen inches high, does not produce lerp. 
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metvfore, this year tliey have buraed as much of the mallee 
■ tiiey could to admit of the young mallee springing up." 
^Tbe unly published notice of this substance I have met 
nUi, IB contained in Westgarth's Australia Felix, page 73, 
utere it is mentioned in the following terms : — ■" Mr Robin- 
PD, the chief protector (of the Aborigines), ascei'tained dur- 
n his expedition, iii 1845, to the oorth-weat of Australia 
nlix, that the natives of the Wimmera pi'epare a lusciouB 
■Uik from the Laap, a sweet exudation from the mallee 
fEucafyptug dumosa.) This liquor is manufactured in the 
luiaihs of February and March, on which occasions there is 
pmmoDly a festival and adjustment of mutual disputes." 
I The substance to which these observations refer, diifera 
tery strikingly in its external appearance, from all the other 
tfpecies of manna. It consists of numerous small conical 
inip& of the average diameter of one-sixth of an inch, with a 
Biore or less distinctly striated structure, and covered ex- 
Rtemally with a number of white hairs curled in various 
directions. These hairs are not distributed over the whole 
BXtemal surface of the cup, but are generally attached to the 
oiddle portion between its base and apex. The cup itself is 
[enerally sharply acuminated, and bears a pretty close re- 
lemblance to some of the smaller species of patella. Its in- 
srior is pretty smooth, its exterior rough, and its edge per- 
iBctly regular and round. The cup and hairs are translu- 
sent, except on the edge of the former, which is frequently 
opaque. No traces of attachment to the leaves of the plant 
were to he detected, and thougli fragments of leaves, obvi- 
jusly those of a species of Eucalyptus, were found in the 
mbstance, none of them had any of the cups attached to 
I. The cups were not generally isolated, but usually 
tdhered loosely to one another by the edges, and this attach- 
ment was always such that the mouths of the cups were in 
one plane, and there can be little doubt that it was by this 
surface they were attached to the leaves*. The hairs, when 
examined under the microscope, were found to be distinctly 
■ organized. Each hair formed a uniform tube, which, under 
a high magnifying power, presented a granular structure. 
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with imperfect indkatioDs of trsBsvene strne. When treated 
trith potAflh under tbe mtxoaeofe, tLej became very trane- 
p^rmt, and lost tkeir graanlftr appearance, and & drop of 
aolnlioD of iudinc coloared them uniformly blue ; tbus in£- 
uUing starch as Mie of their coosthuentK- The cap itaelf U 
composed enur^ly of a maas of cells resembling starch-glo- 
bales. but so closely compacted together, that their charac- 
ters can only with difficahy be made out. A thin slice, how- 
ever, when macerated for some time in water, admitted of 
disintegraticn, and though moat of the cells were broken up, 
a few could be distinguished in a pretty perfect state, snd 
agreed iu their appearance with those of starch. The whole 
cup is coloured bine by iodine. 

The taste of lerp is distioctly saccharine, but tbia is confined 
entirely to the hairs ; the cup when completely separated 
presenting only a slight mucilaginous tai^te. 

The chemical examination shewed that it differed as re- 
markably in constitution as it does in form, from all hitherto 
examined species of mauna. WTien boiled with alcohol, a 
large proportion is dissolved; but the solutiun deposits no 
munnite on standing, and when evaporated on the wate^ 
bath, yitlds a thick syrup, which cannot be brought to crys- 
tallise. It is obvious, from this tact, tliat it contains neither 
mannite nor the sugar obtained by Johnston from the manna 
of Eucalyptus niannifera. The sugar separated from lerp 
had all the characters of the uncrystallisable sugar obtained 
from fruits, ami entered rapidly into fermentation when 
mixed with yeast. The residue from which the sugar had 
been extracted yielded to cold water a small portion of 
Kummy matter, and, when boiled with water, a considerable 
part of it dissolved, and the filtered solution, on cooling, 
dvpositod a large quantity of a white powder, of sparing 
Holubility in cold water. The fluid from which this sub- 
stance had separated gave, with iodine, a strong reaetioB of 
starch. 

The Kubstaiico which deposited from the hot solution, when 
washed with hot water until it no longer gave the reaction 
of staroh, was found to agree, in all its characters, with 
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II ; but in order fully to establish its identity, an analysis 
made of the aubatance dried at 310", of which the fol- 
lowing are the details : — 

f S'iil grainB gavB 

i 10-39B ... of carbimio add, and 



3-652 






giving the following results per cent, : — 

Carbon, , . . 43-90 
Hydrogen, , . . 6'29 

Oxygen, . . . 49-81 



■hich agrees perfectly with the results obtained for inulin 

•om other sources. 
The insoluble residue was likewise carefully washed with 

Diling water, and then constituted a white substance in- 

jluble in water, alcohol, acids, and alkalies, and agreeing in 
Its characters with cellulose. That it actually was this 
snbstance, was determined by the following analysis of the 
Bobstance at 212° : — 

{S'953 grains of cellulose gave 
6-334 ... of carbonic acid, and 
2-494 ... of water. 



Carbon, 


43'69 


Hydrogen, . 


7'00 


Oxygen, 


49-31 



I waxy or resinous matter, 
?, and more especially of the 
ninute to admit of determi- 
, it left behind 113 per cent. 



Traces of nitrogen, and of i 
Kvere also detected ; but of these 
nbrmer, the quantity w: 
Knation. When burnt ir 
|of a white ash. 

The quantitative analyaia of lerp presented some difflcul- 

ies. These were chiefly experienced in determining the 

I quantity of starch, which I at fii-st attempted to do in the 

[ usual manner, by washing it out ; but the haii's disintegrated 

[ nnder pressure, and passed in fragments through the cloth. 



to that I was nixJer the oeeeastj of ahmndaamg th'a prec caa , 
Rnd determining it by diffVreace. Tlus was effected in tiw 
following manner : — The re«<lDe, after e:ztr»rtioD b; akobol 
am) eold water, and which, oF coarse, contained the fttardi, 
inulin, and cellulose, wa« weighed, and then boiled with 
water. The tns'jiuble residue of this process, which was 
cellnliiBe, was washed, dried, uid weighed ; the iouUn which 
depuHiteii from the boiling solution on eooliog, was likewise 
washed, dried, and weighed. The thffereoce between the sum 
of these weights, and that of the whole original residne, was 
reckoned as start-h. This method, which was the best the 
circitmHtances admitted of, ts not one of very high accuracy; 
but I bcliere it to approximate pretty closely to the troth. 
I think it likely, however, that the starch is rather under, 
and the inulin overrated, as, owing to the slight solubility 
of the latter substance, it was impossible to carry the 
washing very far. The following are the results I ob- 
tained : — 



Witer, 15-01 

Bugnr, with a little resinous rnatUr, ■ 49-08 

Oim 577 

Starth 4-29 

Inulin 13-89 

Celluluw, 12-04, 

100-00; 

A.h 1-13 
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Hiich biiing the constitution of this curious substance, the 
question of its origin becomes of very great difficulty. All 
the species of manna regarding which we have explicit in- 
formation appear to be exudations consequent upon the punc- 
ture of an insect, and they are composed of substances en- 
tirely soluble in water, which may easily be conceived to ex- ' 
ude in solution, ami gradually dry up in the rays of the Buo, 
an indeed in actually the case with common commercial , 
manna. But in this manna, we have present the insoluble 
cellulose, with starch, which is absolutely insoluble, and inu- 
lin, which is sparingly soluble in eold water ; and it is very 
difticnlt, under nny circumstances, to suppose that these sub- 
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itancea could have been prodaced as a conseqnencE) of a punc- 
lore, and Btill more so, when it is taken into consideration, 
that the whole substance is possessed of a, definite organisa- 
tion. It is true tliat certain insect punctures are followed by 
the production of a sort of organised excrescence on some 
:]i1ants ; but in every instance these are excrescences in the 
Btrictest sense in the word, and are part of the plant upon 
which they are developed, but lerp is manifestly an indepen- 
dent substance, the very attachment of which is not distin- 
guishable ; and I apprehend that far more distinct evidence 
than we now possess is required to establish its insect origin. 
The natives, aa has been already nientionej, state that it is 
not produced by an insect, and though, under any otlier cir- 
cnmstances, the opinion of a tribe so unintelligent as the 
New Holland aborigines is not deserving of any attention, it 
is stili of some importance when it tallies with the conclusion 
to which I think the chemical eaamination leads us. Ento- 
mologists to whom this substance has been shewn, are of a 
different opinion ; and Mr Newport, to whom specimens were 
Bent, has gone so far as to establish, on the strength of it, an 
entirely new genns of insects, to which he has given the name 
of Aspisarcus, from oiwis a shield, and agxu; a net.* The con- 
sideration of this point, however, must be left to those who 
are more competent than I am to form an opinion. I have 
confined myself to determining its constitution, which appears 
to me altogether at variance with the idea of its being a sim- 
ple exudation consequent upon the puncture of an insect. 



Staiuiiea of Nutmegs. 

The statistics of nutmegs are very imperfect, hut still we 
have sufficient data to enable us to form some estimate of the 
cultivation and production in the different parts of the Indian 
Archipelago, where the plant is cultivated. In the Straits 

* Professor Balfour. In his Manual of Botany, p. 412, sajs : " A BacohsrinB 
ibMance, mixed »ith cellular h&iri, vrhicli sriee from a, cup-like body, bns been 
nt to this country bj Mr Cny, found upon the leaves of Euealnptai dmmaa. 

It is called Lsyurp by the nutives, and ie thoujjht, by Mr Newport, to bo tba 

produce of an Itisi^rl of tha tribe Coccidte."— Kd, 
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Settlements the cultivation is extending very largely, and the 
production, of course, keeps pace with it It was only in the 
beginning of the present century that nutmeg planting was 
introduced into Pinang, a niunber of spice plants having been 
imported from Amboyna by the East India Company.* The 
Government, aftt-r some time, sold their gardens in which 
they had planted the clove and nutmeg trees, but the culti- 
vation would appear to have made little progress at first, u, 
in 1810, we find that there were only about 13,000 trees on 
the island, a few hundredit being all that were in bearing. 
In 1818. the nnmber of beanng trees had increased to 6900. 
In 1843, there were 75,402 trees in bearing, and 111,289 not 
in beariuf^, besides males, and 52,510 in nurseries. The cnl 
tivation has been steadily increasing since that date, and the 
greater part of the trees then planted out, but not bearing, 
must now be yielding fruit. The nnmber of bearing trees in 
Province Weilesley, in 1843, was 10,500, not bearing 7307, 
besides males, and a number in the nursery. The total num- 
ber of nnts produced by the Pinang and Province Wellcsley 
trees, in 1842, were 18,560,281, and 42,806 lb. of mace. 

Nutmeg trecB were first introduced into Singapore in 1818. 
In 1843, the total number of trees were estimated at 43,344, 
of which 5317 were in beiiring, the produce being stated at 
842,328 nuts. In 1848, accoi-ding to the table given by Dr 
Oaley.t the total number of trees planted out was estimated 
at 55,925, of which, the numbers in bearing were 14,914, and 
the produce 4,085,301 nuts, besides mace, which is estimated 
about 1 lb. for every 433 nutmegs. In Singapore, the culti- 
vation is extending very rapidly. The increase does not t^e 
place gradually, but everynow and then. When some person 
with capital enters upon it, it seems to receive a large impe- 
tus, the example set by one appearing to incite others to em- 
bark in it. In one district in Singapore this has been very 
apparent. The district of Tanglin, in the beginning of 1843, 
consisted of barren -looking hills, covered with short brush- 
wood and lalang, which had sprung up in deserted Gambia 
plantations. Immediately upon the regulations for granting 

* Low's Dissertation on Pinang and Province Wdlosley. 
t Jnuninl of the Indian Atchipcilago for Octnber 1848. 
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Buds in pei-petuity being promulgated in the middle of that 
rear, s great part of the district was cleared, and nutmeg 
ilantations formed, and there cannot now be leas than 10,000 
reee planted otit in it. A number of Chinese are at present 
brming plantations in different parts of the island ; one 
Ihinotnan has commenced planting, which he intends doing 
9 the extent of 5000 trees, and we are aware of various in- 
Kviduals who propose to form plantations of greater or less 
atent. 

Dnring the occupation of Beneoolen by the English, the 
lutmeg and clove were introduced from the Moluccas, and " 
n 1819, the number of nutmeg trees were stjited at 109,429. 
Kegarding their present number we have no information. 

The spice trade of tlie Molucca islands being a strict mo- 
nopoly, very few particulars are inown regarding the extent 
>4)f the cultivation, or the amount of the produce. The average 
quantity of nutmegs annually sold by the Dutch East India 
Company in Europe, during the last century, has been esti- 
mated at.250,000 lb., besides about 100,000 lb. sold in India. 
jOfmac*, the average quantity sold in Europe was reckoned at 
:»0,0001b. per annum, and 10,0001b, in India. The trade, 
although so jealously guarded by the Dut-ch, has never been a 
Tery profitable one to them, the e.vpenaea being heavy. The 
large quantities of apicea frequently burned in Holland, on 
which heavy charges for freight, Ac, must have been incurred, 
must have also formed a serious deduction from the gross 
profit from thoae sold." In 1814, when in posseaaion of the 
£nglish, the number of nutmeg treea planted nut were esti- 
mated at 570,.')00, of which, 480,000 were in bearing, includ- 
^ing 65,000 mocecioua treea. The produce of tlie Moluccas 
'has been reckoned at from 600,000 to 700,0001b. per annum, 
pf which one-half goes to Europe, and about one-fourth that 
quantity of mace. The imports into Java, from the Eastern 
Archipelago in 1843, consisted of nutmega 740,033 picula. and 
ace 218,006 piculs, and the exports consisted of nutmegs 
3,133,029 piculs, and of mace 486,063 piculs. The amount 
of nutmegs exported from Java, during the ten years ending 
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in 18^, av«rag«l vearlv ftbout 352,226 tb.. and, during 
eleven years ending 1845, about 664,060 lb. yearly. Th* 
quantity of mace eiported, during the first period, averaged 
(H,30l ib. yearly, and during tlie last 169,460 lb. yearly. 

The average yearly consumption of nutmegs and mace in 
Great BriUin is estimated at about 140,000 lb. The pro- 
duce of the Stmils settlements in 1812, was reckoned at, nnt- 
mega 147.034 lb., and mace 44,822 lb,, thus being more 
than equal to the whole consumption of Great Britain. The 
rest of Europe, it bas been estimated, takes about 28U,<)00 
lb. of nutmeg^s, and 33.000 lb. of mace ; India about 316,000 
lb. of nutmegs, and 30.000 lb. of mace ; and China about 15,000 
lb. of nutmegs, and about 2000 lb. of mace. As these quan- 
tities, however, would leave a surjilus production of nutmega 
alone above 250.000 lb., it is probable they are now con- 
siderably under the real amounts, in ten years, from 1832 
to 1842, the exports of nutmegs and mace from Pinang were 
trebled, and from the verj- great extension in the cultivation 
which is constantly going on. it is probable that tbe same re- 
sult at least, will take place in the ten years suoceedlng to 
the above period, viz., from 1842 to 1852. During these t» 
years, from 1832 to 1S42, the price of nutmegs in Pinangfell 
from ten and twelve dollars per 1000, to from four to five dol- 
lars per 1000. They have since kept at the latter rate, owing 
no doubt to the means taken by the Dutch, who at present 
regulate the market, to maintain the price ; but it must be no 
less evident, that, with the large accumulations which this 
occasions, and the enormous increase in the production, the 
price must sooner or later give way, as it has done before, 
and go down permanently to a considerably lower rate. If 
a decrease takes place at longer or shorter intervals, notwith- 
standing all the pains used by the Dutch to keep up the mar- 
ket, what would be the i-eault were the apiee monopoly abo- 
lished, and the trade and cultivation rendered free and unre- 
stricted ? There would, without any extension of the culti- 
vation in the Moluccas, but merely from greater care and 
skill being applied by the persons who would probably em- 
bark in it, be a very considerable increase in the production 
from the present plantations. The produce being sent at once 
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Bto the market, in increased quantities, to be sold for what 
t would bring (for private cultivators or merchants could not 
ifibrd to hold back and regulate the quantity like the Govern- 
lent), a very Gerious fall would inevitably result, which would 
o doubt be permanent and steady ; because, as regards nut- 
IDegs, it may be safely stated that the supply already exceeds 
he demand, and that any increase in the supply can only be 
[ot off by submitting to a reduction in price. That we may 
Dot be suspected of exaggerating in regard to the IMoluccan 
plantations, we refer the reader to Count Hogendoi-p's ^c- 
Ktunt of them, and of the wretched management to which 
they were subjected at the time wlien he wrote, and which 
prevails at the present moment. Throwing them open to 
|aivate enterprise, could not but have the effect of improving 
Mnd probably extending the cultivation to a large extent, and 
of course causing a very large increase in the production. 
Tlie Dutch Government at present derive little or no profit 
'from the monopoly, so that it is very likely it will be soon 
abolished, in compliance with the demand which is now made 
in Holland, as well as in the colonies, for a more liberal sys- 
tem of trade; and there is no douht that the giving it up would 
be a popular measure. Already, the influence of free ti'ade- 
liaa penetrated into that so long jealously-guarded region, and 
the making Menado and Kima, which are under the Molucca 
Government, free ports, may only be the prelude to opening 
the Spice Islands themselves to the general trade, a measure 
which, of course, would entail along with it the necessity of 
abolishing the monopoly of spices. ' 

It may appear that we have written rather disco uraglngly 
regarding nutmeg planting, and that the picture we have 
drawn of it is as much too sombre as that of Dr Oxley was 
too bright and glowing. We have, however, only given such 
facts and information as we could collect r from these we 
leave others to draw their own conclusions. It is probable 
that persons who have plantations already at maturity, or 
who, having capital, can afford to form their plantations with 
rapidity, and by high culture force the production, may still, 
for a considerable time to come, find nutmeg cultivation a 
Ronrce of profit, but to those who embark in it with but limit- 
ed means, and can only extend their cultivation \i^ graAviwV 
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nml slow degrees, it will certainly, in our opinion, 
hazardous speculation, and one which prudence would seem 
to counsel them to avoid. Above all, to those vrho, like 
Ctiinese, in their nutmeg planting in general, cultivat* imper 
feetly, and, therefore, to a certain extent with less profit. It 
must in the long run leave anything but a satisfactory re- 
sult. — (Journal of the Indian Archipelago,\o\.Vi\.. Xo. I, p. 8.) 



Account of a Craniologicai Collection, trilh remarfu on Me 
Clasfificalion of some Families of the Human Face. By Dr 
Samoel G. Mouton.* 

Phii.AIiR1.phia. DtambtT 1, 18^. 

IiIy dkar Sir, — I have great pleasure in giving you the inTonm- 
tion requested in your last letter ; and, in so doing, shaU endeaToiff 
to be as brief as poBsible. 

Having had occasion, in the summer of 1S30, to deliver »d in- 
troductory lecture to a course of anatomy, I chose for my subject, 
" The different forms of tlie skull, as exhibited in the five races oi 
men." Strange to say, I could neither buy nor borrow a cranium 
of each of these raceii ; and I fiaishcd my discourse without shewing 
either the Mongolian or the Malay. 

Forcibly impressed with this great deficiency in a most important 
branch of science, I at once resolved t^ make a collection for myself; 
and now, alter a lapse of sixteen years, I have deposited 
Academy of Natural Sciences a series, embracing upwards of 700 
human crania, and an equal number of the inferior animals. 

The human skulls are derived from all the five great races, Owi^ 
casian, Mongolian, Malay, American, and Negro, and from niuy 
difft^renl tribes and nations of each, 

A primary object willi me had been to compare the osteological 
conformation of our aboriginal tribes with each other, and also with 
the otiier races of men ; and, in pursuit of ihii^ inquiry, I have ac- 
oumiilnted upwai-ds of 400 Anierican crania, pertaining to tribei 
plaevd ut tlie remotest geographical distances, and subjected 
most every vicisiiitudo ot climate and locality of which this continent 
aifords examples. 1 have already, in my Crania Americana, given 
the result of my observations ; and I shall now repeat them with 
tho greatest possible brevity. 

• Th« fbllowing lsii*r fhwu Pr Morton U I 
by MtJiiIiu K. lUraat. Hcnurv uflbc Amer 
kcvniint of Mf cranluloglal callpction, vith ■ riew 
" I'rogTWn of Bthiiologj.'' Il WM, boiTovFr, found t 
nmor*. lUu liw !Ji«>iii|j iletmnineil to prpwni it cntirs in Ibe second volnin* 
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. The anatomical facts, considered in conjunction with every other spe- 
eies of evidence to which I have had access, lead me to regard all the 
American nations, excepting the Esquimaux, as people of one great 
noe or group. From Cape Horn to Canada, from ocean to ocean, 
they present a common type of physical organisation, and a not less 
remarkable similarity of moral and mental endowments, which appear 
to isolate them from the rest of mankind ; and we have yet to dis- 
cover the unequivocal links that connect them with the people of the 
Old World. 

Both Europeans and Asiatics may, in former times, have visited 
this continent by accident or design. That the Northmen did so, is 
matter of history. The Phenicians, Welsh, and Gauls, may possibly 
have done the same thing. They may have had some influence on 
the language and institutions of the country, and modified and ex- 
tended its civilization. But, granting all this (for the entire evi- 
dence is wanting), where are now these intrusive strangers \ We 
answer, that if they ever inhabited this continent, they have long 
since been swallowed up in the waves of a vast indigenous population, 
which, in its present physical characteristics, preserves no trace of 
exotic intermixture. The Indian, in all his numberless localities, is 
the same exterior man, and unlike the being of any other race. His 
multitudinous tribes are not only linked by a common physiognomy 
and complexion, and by the same moral and mental attributes, but 
also, as the learned and justly distinguished Mr Gallatin has shewn,* 
by the structure of their languages, and by their archsBological re- 
mains. The latter (wherever we find them) present evidences of 
the same constructive talent, varying only in the degree or extent 
of its development. It is seen on the grand and imposing scale in 
Yucatan and Palenque, and in the sepulchral islands of Titicaca ; 
and it is not less obvious in tliose humbler efforts that are every- 
where scattered over the great valley of the Mississippi. Open the 
mounds, as Dr Davis, Mr Squier, and Dr Dickeson have so labo- 
riously and successfully done ; and the very same arts and inventions, 
though in a mere rudimentary state, everywhere meet the eye. Ail 
point to one vast and singularly homogeneous race. 

But it is necessary to explain what is here meant by the word race, 
I do not use it to imply that all its divisions are derived from a single 
pair; on the contrary, I believe that they have originated from 
several, perhaps even from many pairs which were adopted from the 
beginning, to the varied localities they were designed to occupy ; 
and the Fuegians, less migratory than the cognate tribes, will serve 
to illustrate this idea. In other words, I regard the American na- 



*■ Mr Gallatin includes the Esquimaux dialect in this great family of lan- 
guages. Farther investigations may prove them to be an element of the great 
American race; but J confess my own materials for this in\eat\^«iWo\i Wx^ 
hitherto been Altogether inadequate. 

VOL. XLVII. NO. XCIII, — JULY 1849. TL 
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tJons lu the true AntofhtJuMet. the primenl infaabitanta of this 
continent ; and nhen I g{>eak of tlieir being of one race, or of one ori- 
gin, 1 iliu'le only to their indigenous relation lo each oiher, as siiem 
in al! those attributes of mind and body which have been so amplj 
illustrated by modem etbnogr&phy. 

But to retnrn to my collection of ikatis. It also contains the em- 
balmed heads of upwards of 130 ancient Egyptians, taken from the 
t«mba of Slemphis, Thebes, Abidos, 4c. these unexampled m- 
teriala, for wljich I am chiefly indebttsi to the kindness and zeal of my 
friend Mr George R. Gleddon, ha»e enabled me to prove, I betieta, 
incontestably, that the Egyptains had no national affiliation with tlw 
Negro race. Their cranial characteristics can be distinguished at a 
glance ; and the two nations, who are constantly represented side tj 
side on the pictorial monuments of the Nile, are as different from 
each othur as the White man and the Negi-o of the present day ; and 
yet these contrasts look back to a period of time little short of 5000 
jrears from the present day.* 

My later invcstigntions hare confirmed me in the opinion, that 
the Tntley of the Nile was inhabited by an indigenous race before 
the invasion of the Haniitic and other Asiatic nations; and tlw 
this primeval people, who occupied the whole of Northern Afria, 
bore much the same relation to the Berber or Berabra tribes of Nn- 
bia. that the Saracens of the middle ages bore to their wandering 
and untutored, yet cognate brethren, the Bedouins of the desert. 

Egypt, during the historical period, bears ample evidence of in 
Asiatic civilization engrafted on the rudimentary arts of the pri- 
meval inhabitants of the valley of the NUe ; at the same time that our 
present knowledge, vastly augmented as it has been of late years, 
does not yet enable us to decide how much to ascribe to the con- 
quering and how much to the conquered nation. 

But with respect to the ancient Egyptians themselves, the denizena 
of the soil during the Pharaonic dynasties, how completely are they 
everywhere identified, on (he monuments and in their tombs, as a 
people of peculiar national physiognomy, which mingles the Japetit; 
con formation, on the one hand, with the Semetic on the other; thus 
placing them, in the ethnographic scale, intermediate between the 
two! 

While, however, the pure Egyptian of the monuments is every- 
where identified at a glanci.', those same monuments and the asso- 
ciated tombs, enable us also to detect the various exotic races with 
whom the Egyptians had intercourse in war or in peace. Among 
these are seen the people of Pelasgio origin, whose enbaluied 
bodies are so frequent in Memphis, and whose great number is ac- 
counted for by the long period of Ptolemaic rule ; — the Semitic na- 
tions, as seen in the Hebrew and Arab cast of features ; — the Scythiane, 
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who are always stigmatised as enemies, and branded with a curse; — 
ike Negroes, who are represented on the monuments as slaves and 
<9kptiyes, and share the same anathema as the Scythians ; and lastly, 
"iriUiout enumerating the many subordinate subdivisions of the 
ouman race, the Negroid population, which seems to have been nu- 
merous and well protected. These Negroid inhabitants are obviously 
i^ mixed race between the Egyptian and Negro (or rather negress), 
Uk which the features of the latter are in preponderance. I have a 
considerable number of their heads from the catacombs, especially of 
Thebes. It will be inquired, if Negroes were so much despised in 
I{|{ypt, if they were in the position of slaves or bondsmen, how does 
it happen that their embalmed remains are of so frequent occur- 
rence in the catacombs % This question is answered by a passage 
in Diodorus, wherein the historian informs us that every child whose 
fitther was an Egyptian, was from that circumstance free, and en- 
joyed the privileges of citizenship even when the mother was a slave. 

But to revert again to the collection of skulls, from which I have 
been able to derive so many interesting facts, I shall merely add that 
it contains a fine series of the more distant Caucasian nations, Cir- 
cassians, Armenians, Arabs, Persians, and Hindoos, with a smaller 
but characteristic group of Malays, Chinese, Polynesians, and Austra- 
lians. Yet this large collection does not yet contain a single Esqui- 
maux or Fuegian head ! The extremes of this continent are not 
represented. 

Pray make such use of this communication as your studies may 
suggest, and believe me, dear Sir, very sincerely yours, 

Samuel George Morton.* 

J. R. Bartlett, Esq. 



A Description of several extraordinary Displays of the Aurora 
Borealisy as observed at Prestwich^\ during the winter of 
1848-1849; with Theoretical Remarks. By WiLLlAM 
Sturgbon, Lecturer on Natural and Experimental Philo- 
sc^hy, formerly Lecturer at the Honourable East India 
Company's Military Academy, Addiseombe, and late Editor 
of the " Annals of Electricity," cfecj Communicated by 
th^ Author. 

Having had opportunities of observing several fine displays of the 
Aurora Borealis since the commencement of last autumn, some of 



* Transactions of the American Ethnological Society, vol. ii., p. 217. 

t Prestwich is a viUage at the distance of four miles from Manchester, in a 
north-west direction, on the new road to Bary, from which it is also four mUet 
distant. 

I Read at the Bojral iDstitution, Mancheiter, March 2^, 1^49. 
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which presented phoaoniena of very rai-e oociirrenue. a, descriptjoii uf 
them, as the; appeared at this place, can hardlj fail to be interest' 
ing to philosophical inquirers, more especially as data are still want- 
ing to establish a foundation for a true theory of the meteor, a phy- 
sical problem of long standing, and, hitherto, without any satisfactory 
solution. 

The first grand display of the aurora borealis, in thisiist, occurred 
on WedneBday evening, 18th October 1848. It began with the 
close of the day, and lasted, with various degrees of brilliancy, till 
ten u''clock, or probably later ; for, labouring under the etfecte of a 
severe cold, I could not watch it closely out of doors. It consisted 
of an extensive arch of light, vrliich crossed the magnetic meridian 
at nearly right angles (which, however, was not its invariable por- 
tion, but that which it assumed during the greater part of the dis- 
play), and immense flnoda of l&mbent streamers, which occasionally 
flowed gently upwards and downwards, from various parts of the arch. 
The average colour of the light was that of a candle-flame, thoogh 
in some parts, and especially towards the eastern extremity, the 
uolour was red, inclining to violet. I observed nothing CKtraordinary 
in these streamer.", noi' in the general aspect of the aurora j but fur 
reasons already stated I could not make a minute survey. 

For several days previous to tliis aurora, the atmosphere had been 
highly charged with the electric fluid. On the preceding Saturday, I 
had the electrical kite elevated about 400 yai'ds, from the string of 
which a small jar was rapidly and frequently charged ; a steel needle 
was mngnetized, and its poles reversed several times, by the dis- 
charge of the jar, and also by sparks direct from the kite-string. The 
magnetic polarity of the needle indicated a downward current in the 
string, which was the case in other experiments on several days pre- 
viously, though not to the same extent of power. 

This aurora was obscrvt'dat many places wide apart, which shewed 
that it occupied an immense space in the heavens. It has been dif- 
ferently described by different observers, to whom it appears to have 
presented diflerent aspects. The brief description given above, is 
copied from my journal, the particulars being written down on slips 
of paper as the phenomena occurred, and afterwai-ds copied into the 
journal, which is my usual mode; for it is next to impossible to re- 
member all the varied features which the meteor presents during the 
several hours that is sometimes required to watch its manifold tiA 
rapid transformations. 

The next display of tlie aurora borealis, of any conscquenne, (»- 
curred 27th October. During the morning and all the forenoon we 
had continuous rain, which cleared ofi' about two p.m. I had been 
looking out for the aurora all the evening, and about six o'clock an 
arch of dim light appeared in the northern heavens. It was very 
low, and not of that extensive horizontal span occupied by the aurora 
of the 18t\i instant. The western exXvemilj vesj^V^od a little west- 
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ward of Ayctm-Tis ; tbe star being much higher than the auroraJ arcb, 
tut as it was fast dosconding towards the horizon, it parsed through 
Vhe arch, whilst tha latter remained stationary, or nearly so. Some 
line groups o( lanibeut streamers occasionally flowed upwards from 
different parts of the glowing bow; and also another feature which 
'Ae aurora sometimes displays — the gentle blushes of pale soft light, 
were Irequently seen in the dim haze that almost iuvaiiably aocom- 
^nics the aurora borealis. Between seven and eight o'clock, a few 
Straggling clouds came floating across the aurora. Such interruptions 
to the observer's view are exceedingly interesting events, for they 
'never fail to shew that the auroral light is at a greater distance from 
Uie place of observation than the clouds themselves, which is one step, 
yt least, gained towards obtaining a true theory of the cause of the 
'tneteoi' ; but should nothing farther he ascertained, by the interpo- 
BitioD of these clouds, than the locality or region of the atmosphere 
lin which the aurora is situated, it would be the means of setting at 
an inquiry of great interest, concerning the real height of the 
meteor. 

There are other features occasionally cocspicuous in the aurora 
borealis, which ha^e long been noticed, and rendered as the most 
'astonishing appearance of the whole, I allude to the colours that 
Bometimes adoi'U the nuteor. They have I'or a long time appeared 
to me to arise from a deuum position of the true auroral light (white 
light, or rather that of a soft, pale candle-flame), accomplished by 
^fractions and reflections amongst the abundance of aqueous par- 
ticles hanging in the regions of air, where the electric fluid is in mo- 
tion, or between those regions and the eye of the spectator. There 
can be no doubt of the electric origin of the aurora borealis, since 
many of its characteristics can be beautifully imitated by the electri- 
cal apparatus. The violet tint is easily produced by an electrical 
discharge through highly -attenuated air ; but the green, the blue, 
the orange, the yellow, and the deep red, cannot be imitated by any 
form of electrical experiment hitherto known, in which the light is 
thewn in common air, however much it may be attenuated. But 
these colours may easily be accounted for, under the supposition of 
I abundance of aqueous vapuur in the regions of an auraral display, 
concession by no means unreasonable, when we take into account 
e season of the year (from about the autumnal to the vernal equi- 
>x), in which such spectacles are mutt iVi^quent, the hazy appear- 
ice of the sky at the time, and the occurrence of wet weather that 
tasually follows. 

By looking over my journal for several years past, I find that 
'le grandest displays of the aurora boreaUs have been closely fol- 
iwed by wet weather ; and the following extract from the descrip- 
on of an aurora which I observed in the vicinity of London, on the 
'evening of 3d September 1839, will probably appear more eminently 
.tcuiated to develop the true cbar.ieter of the spectral colours ac- 
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coatpwijing the sarark borealia than \ar other &ttempt at espluii- 
tiofi hllherto on record. The ol^erTations were made whilst <caik- 
faig frwoi Brislon to my residence in Pomeroy Street, Old Kent 
Boad. 

" The sky (Tfta partially covered with thin vapoury clouds, whidi 
bftd aa otvious ia6ueiic« on the colour, and the apparent horizDnUJ 
motion of iJie light, which was easily discerned to be behind or b«- 
yond these thin elaud^ of vapoor, and assumed a deeper tinge of led- 
neu aa the rapuar became more dense between it snd the spectator. 
As this was tbi' Gr^t time of my observing a red light during the 
display of an aurora borealis, I became anxious to know ihe c 
for I never saw the electrical light, in artificially-attenuated air, any 
thing like the colour of the light which I observed <m this occasion, 
It was sometimes of a deep crimson, at other times of an almost 
fiery red; then pink, very li^t pink; next the yellowish -white 
ooloDr which the aurora most usually displays ; and so on for sereral 
allemata successions. At other times the aurora would seent to re- 
verse the order of colours, beginning with the white light, and pass- 
ing through the different red tints down to a perfect crimson^ and 
then return gradually to the ordinal^ white. I had several oppor- 
tunities of observing the curious changes of colour in the auronl 
light before I arrived at Camberwell. Just before I entered lie 
Grove, at Camberwell, then about half-past nine o'clock, the northern 
sky wail illuminated, throughout an immense horizontal range, with a 
rich red light ; but when I arrived at the churchyard, abont five 
minntes afterwards, the red light had nearly disappeared, a small 
portion only remaining on the northern edge of a thin fleece o( va- 
pour, at a considerable height above the western horizon, being suc- 
ceeded by several fine groups of the usual white streamers."* 

On this occasion I had an excellent opportunity of observing that 
the red light never appeared when the sky was pretty clear of those 
thin vapoury clouds ; which frequently skimmed across the aurora 
and I eventually became so perfectly convinced of the effects they 
produced on the colour of the light, that I could predict the appear- 
ance of the red colour by observing the approach of the thin fleeoea 
of vapour, before coming within the limits of the aurora. From 
these facts, it would appear that the prismatic colours which occa- 
aionally adorn the aurora borealis, are secondary phenomena, pro- 
duced by the ordinary decomposition of the original light, and need 
not be looked upon as any thing extraordinary beyond the certainty 
of an abundance of aqueous vapour, either in the region of the elec- 
trical disturbance, or at a lower altitude in the atmosphere. 

But to return to the aurora of the 27th October. The luminous 
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ttrch, by admeasurement, never exoeeded 12" of altilude ; its higli- 
est point being close upon the magnetic north of thi.s place. Its 
horizoDtal span was about 105°, but, in consequence of tlie diffused 
character of the light constituting this principal fi-ature of the aurora, 
these dimensions can only be considered ita close approximations to 
the truth. Before nine o'clock, dense clouds shrouded the aiurora 
the sky soon became covered with clouds, the spec- 
tecle closed for tlie night, I had a magnetic needle delicately sus- 
^nded by a single fibre from the cocoon of the silkworm, which was 
closely watched, at every opportunity, during the whole time ; about 
lialf-past seven it became slightly agitated, but made not any excuc- 
aioo either eastward or westwaixl ; its motion being a mere nodding 
in a vertical plane, which was continued for some time, probably 
miicl) longer than the cause continued to operate upon it, as is ftl' 
ways the case whun needles are thus delicately suspended. 

The next grand appearance of the aurora borealis was on Friday 
night, 17th November. A strong south wind with heavy rain began 
about six in the morning, and lasted till ten in the forenoon, about 
which time the wind veered westward until it arrived at north-west ; 
•nd the rain cleared away. The wind stitl continued high ; the 
thermometer was 50°. Slight showers towarils evening, and the 
night was introduced by the most extensive aurora borealis I had 
•rer beheld. 

It began with the close of day, and lasttd all niglit. I observed 
till twelve o'ulock, at which hour, though cloudy, and scarop a speck 
'fif clear sky to be seen, the whole canopy was illuminated by the 
aurora ; and the light generally, even in the southern regions of the 
heavens, was much stronger than that afforded by a (ftin/u-clouded 
full moon. 

I was in Manchester at the time of its commencement, and had 
ao opportunity of seeing it till after my arrival at Prestwich, by the 
omnibus, about a quarter before eight o'clock. At that moment my 
ftttention was attracted by the unusual glare of light, and on looking 
up, I perceived immense floods of streamers flowing in almost every 
direction, and on every side excepting the south, which appeared 
totally devoid of them, though strongly illuminated. The east and 
west parts of the heavens appeared the most luminous of the whole, 
although all around the north was in a blaze of hazy streamei's ; in- 
deed, every part of the aurora appeared as if composed of illuminated 
aqueous vapour, distributed in various forms in different parts of the 
circiimambient aerial space. From the east, round by the north, to 
the west, these streamers appeared to flow upiuarda, in the usual 
nay; but in the zenith, all about that point, they arranged them- 
■elves directly across the meridian ; and on both rings of this lineof 
streamers, and sottthwards, the auroral light consisted of fine, steady 
blushes, without any attendant streamers whatever. 

Light fleecy douda were passing over, with n brisk X\V. «ind at 
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tlie tiiiu>, and some rain had fallen wlillst I was in the oniDibui; 
liul every streak and other fana of cloud, all of which were exceed- 
ingly ihin or attenuated, seemed to take a part in the auroril di»- 
pluf ; and those parts of the heavens which were not covered with 
oloud, appeared as if full uf a luminous mist or haze, through which 
tiome of the principal stars were seen. 

Such mas tlie state of the aurora borcalis when I arrived at home, 
then about a quarter berora eight o'clock; but I was soon mode to 
ondersland that I bad lost the grandest part of the spectacle, whldi, 
OS I was told, occurred about seven o'clock. The auror» bad been 
watched by niy family from about six in the evening, at which time 
the stroflniera were very fine ; they occupied an extensive lateral rangs, 
and were of the usual paie colour. A little before seven, the 
streamers became more abundant, intensely brilliant, and reached 
over the zenith southwards, ta the distance of twenty or more de- 
grees ; find, what increased the splendour of ibe scene, was a briUuiiil 
crimson canopy in the heavens, which became gradually transcoloured 
into a lively purple. On the eastern side, also, about 15" above the 
horixon, was an immense blush of red light, vrhich gradually faded 
away and was lost. 

These were the principal features of the aurora till about seven 
o'clock, after which hour its appearance was nearly the same as when 
I first saw it. Shortly after eight, an abundance of detai-hed clouds 
floated over this locality, and partly obliterated the splendour of the 
meteor, which was now only occaaionally exhibited in the openings 
amongst them. Tho wind being biisk, the groups of clouds that 
passed over made a ijufck transit, and soon gave place to a full dis- 
play of the auroral glare, which, though strongest about the northern 
he&vens, spread n^ore or less oFer every part of the celestial vault. 

Before nine o'clock the sky was again completely covered with 
thin cluuds, but still a strong light passed through ihetn, which gavK 
a distinctness to objects, and to boundaries of land, as [hough it hail 
been the tw ilight of a line evening. About ten, an extensive blush 
of red light hovered in the southern parts of the heavens, at an alti- 
tude of about 40°. and continued ni-ariy stationai-y for several minute, 
with erery appearance of the usnal ai^rial spectra of an intense confla- 
gration below. The curtain now dropped till nearly eleven, when 
an intense light, in the east and west, with a few streamers in the 
north, burst into view as if by magic ; for thin clouds still obscured 
the stars except at uccasional openings, where they were seen u 
bright spangles behind a luminous mist. 

In one of these openings, an extensive blush of fiery red liglil ap- 
peared in the west, and gradually floated, southwards, along with lite 
group of clouds that surrounded it, until it reached a little eastward 
of the southern meridian, where it appuarcd to remain stationary fer 
a short time, gi-adually diminishing in intensity and dimcnHions till 
it finally disnppenreil. From this time till twelve n'chck, nothlne 
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^■Bmarkable was observed beyond a. Htrong glare of light, wliicii 
^■erced the clouds andiUumiDated the whole expanao of country' be- 

Kkth. 

H| The Seven Surs and Aldebaran were imnicr&ed in a strong auroral 
^fclit At midnight, when the clouds liad partly cleared nway. The 
^puuinous bow or ari'h, which frequoritly attends the aurora borealis. 
Hover appeared during any part of the suene. 

H An aurora borealia appeared on tha 18ih of Noveinbt.-r, which con* 
HJHed of a glare of light in the noith, attended by a few shooting 
^■reamers. 

■ Tutiday, N'ovember 21. — The morning was gloomy, with a light 
■vest wind. The thermometer stood at 40°, but rose to 44° in the 
liJEsrenooa. The afternoon was cloudy, with light showers of rain, 
Ir^uul a brisk west wind. The Bun sot very red, and gave a glowing 
Lvednet^s to the vicinal cloudu, which were arranged in bands, in the 
I- direction of the wind from west to east ; and shortly afterwai'ds traces 
I of an aurora borealis were depictud in the heavens. 

The usual auroral bow appeared in the north before mx o'clock, 
I <imd, at a quarter past six, bands of strcaniorii appeared in various ' 

'parts of tLe heavens ; and, at the same time, a broad field of red 
Lj^ght hovered, for about two minutes, in the north-eaet. The bow, 
Wgi thb time, was not so high as the lower pointer in the Great Bear. 
HAl£ half-past six the arch or bow I'eachod to an altitude of about 15", 
^pnt was veiy imperfectly formed ; it became mora and more diffused, 
Spreading its light, in a short time, till it nearly covered the whole 
of the Great Bear. A few short streamers appeared at a low alti- 
tude in tha north, as if they proceeded from a thin streak of cloud 
which crossid the meridian beneath, and parallel to the luminous 

About seven o'tlotfe, several bands of dim red light started from 
the west, passed through thu zenith, through Cassiopia;, and extended 
to the eastern horizon ; they were obviously illuminated stj'eaks or 
bands of vapour, arranged by the westerly wind. There was scarcely 
any auroral light in the north at the time, and the ^lars looked very 
dim. At a quaiter past seven a broad band of dim redness formed 
wrkoto west to east ; it passed through the zenith and Cas^iiopife, and 
ravelled slowly southward, until its eastern limb passid over the 
s. It broke up within three uiinutes after its formation ; thu 
utern part q^uite vanisLid, but the western limb continued visible 
uch loiiger time; it was always broadest and brightest on thu 
|weatem side, 'i'his phonomunon was immediately succeeded by a 
id of dim whiti-ih light, which stretched across the northern 
irens, having a horizontal span of 120°, and an altitude reaching 
t of the Great Bear, About this time, the whole of the northern 
tB of the concave seemed to be filled with broad dim bands of a 
jky reddish colour, which had every appearance of being illumi- 
•pated bauds of vapour, arranged by the wind, at this time very feeble. 
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Several streaks of whito ligbt, at a higher altitude, hot pftr»Usl U 
the lomier, were also obsei'ved, all of which were arranged in th* 
direction of the wind. 

At about t«n minutes before eight, a Dumber of flashes ofdimwhiM 
light shot across the heavens in various directions, and lighted uptlH 
Btrealu of vapour as they came at them in succession. At oght 
o'clorl; the Uiernioineter had fallen to 42', and there was a dead c^n. 
At half-past eight several broad patches of feeble white light pttsMJ 
Bwiftly along the sky, in almost every direction; these were SB^ 
ceeded by a dim luminous white haie that seemed to fill alltha 
northern heavens up to the renith ; it gradually waned, and, id > 
short time, finally disappeared, closing the scene for the night. 

Sunday, December 17. — Fine frosty morning, with some fog. 
The day turned out fine, and the thermometer rose to 36°. At 
night we had a grand display of the anrora borealit. It began bt- 
fore seviD o'clouk, and lasted till after midnight. At half put 
seven the auroi-a consisted of three large patches of light, one in the 
east, one in the west, and the. other jusl beneath the north star. 
Streamers shot from all these occasionally, but the principal li^ 
was in the west. About a quarter before eight an extensive r*i^ 
of Etreamera burst out all round the northern heavens, from the weM 
to the cast points, some of which assumed a dingy red hue for 
ment, and then changed again to the soft white. There were t»» 
ranges of these streamers, one considerably higher than the othet, 
with an unilluminated vacant space between them, though at first view 
the whole seemed to be but one group. The sti-eamers of the upper- 
most range reached the altitude of Cassiopiee, at that time a little 
westward of the meridian. Between eight and nine o'clock, several 
flashes or waves of light swept across the zenith and many othtr 
parts of the sky, in different directions; several of tbi 
ceeded from west to east, many from north to south, s 
reached the Seven Stars, and others traversed the heavens oblique to the 
former — all denoting an electric disturbance in the higher regions of 
theair, illuminating the highly-attenuated vapour in which it took plaoe. 
-These flashes or waves were of precisely the same character as tiioM 
which appeared on the 21st of November, but their trauiit was much 
slower, so that the eye could follow them in their progress to tbeir 
apparent destination. During this period of the aurora, several light 
raio-clouds scudded across from south U) north, at a low altitude, and 
obscured the waves of light, evincing, as on other occasions, that the 
electrical meteor was above the clouds. 

About nine o'clock, the whole of the celestial concave putook of 
the auroral scene, which exhibited vei'y different aspects in different 
quarters. The northern parts hitd now become the brightest, tliough 
continually changing in intensity and tint of colour ; the latW 
varying between a soft yellovrish whit« and a dingy red. In the saMli 
there appeared nothing but a lurid red haze, which gave a dinineit 
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I (be Btars, though some of them occasionall; shone without anj 
IVMpUble inteiruption. At one time Ot'ion appeared as if com' 
letely covered with a flimsy mantle of a deep red colour ; ro flimsy, 
tieai, that the prinoipal stars, Beteigeuse, Bellatrix, and Rigel, suf- 
Kd but little from their usual splendour ; the natural red tint of 
» former, however, was obviously enhanced by the auroral haze, 
■d the otliers slightly partook of the flimsy red tinge ; indeed, the 
i«le of the stars in the southern heavens wei'e more or less dimmed, 
4 many of the smaller ones completely obscured. In the north, 
K>, and, indeed, on every side, a thin haze prevailed in obstrueting 
B natural refulgence of the stare, rendering them dim and gloomy, 
here was a biisk south wind sU the evening, and the theimo- 
er stood at about 34°. The whole dinplay of the meteor on this 
sion, and aliio on the 18th of^ November, appeared to take place 
D atmosphei-e of liigjily-attenuated nubifurous matter. 
' 1849. Suiidai/, January 14. — Stormy morning of west wind and 
»»yi-ain. The thermometer 50". Very windy all day. with 
wry chowers. A loud clap of thunder about noon, which was heard, 
r several miles round this plaee ; and in the neighbourhood of 
rurington there were several flashes of lightning seen, accompanied 
itli loud thunder. At three in the afternoon, the thermometer fell 
( 43° and to 40° at night. The clouds entirely disappeared in the 
rening, and the stars shone with a feeble lustre, indicating a great 
hnndanee of aqueous vapour in the air. 

About half past eight a beautiful aurora borealis presented itself 
t the shape of a well-defined luminous arch, which crossed the 
heavens, and from which proceeded various groups oi 
s; but nothing extraordinary was observed, though closely 
niched, till eleven o'clock. The arch, in this case, was nearly, if 
Dt exactly, at right angles to the true meridian. 
3fonday, February 19. — Stormy west wind, with heavy rain- 
ids in the morning. Thermometer 47° ; it rose to 50°, and much 
1 fell during the day. The wind continued high until evening, 
en it slackened a little, but still kept up a strung cold breeze. At 
night, there appeared an aurora borenlis of the most extraordinary 
ter hitherto recorded in the history of the meteor. It eoni- 
i with the close of the day, with a strong glare of light in the 
tortbem heavens, but without any definite shape or boundaries, and 
stotinued in this condition till nearly eight o'clock, about which 
e some faint colourless streamers appeared, and, occasionally, dim 
hes of hgbt swept across the sky, generally from east to west, and 
at a higher altitude than was reached by any of the streamers ; but 
tteither appeared to have any reference to the northei-n glare of light, 

1 .which continued nearly steady from firet to last. The iioi'izontal 
fpao of this light i-eached from beneath the tail ol' the Great Bear, 
or about the shoulder of Bootes on the eastern side, to nearly the 
cheht of Peiiasue, on the western side ; but the boundaries were so 
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badly defined that no exact point in the- hcavetis could be 
to mark tiio prociso dimensions. The altitude of this itorthern 1 
was quite as difficult to ascertain as itii horizuntat range, becaui 
iia gcadiial eofteniiig inta the ordinarj nocturnal colour of the 
I can only say that it embraced a Lyrce and a Cjgni, which < 
seen within it ; the latter star just within its upper edge. 

Such were the characteristics of the meteor till nearly nineo'clod 
about which time uummenced the first novelty in the history of t 
Aurora borealis. A glow of light made its appearance close to I 
tail uf the Great Bear, which waxed to a considerable degm 
brightness, and after remaining for about half a miuute, it gradmUf 
waned in splendour, until it finally disappeared. This spectacle luri 
just endi-d, when a horizontal arrangement of short glowing beami, 
of the usual shape of streamers, began to pai-ade the northers 
hoavens, about half-way between the steady glare of light aliei^ 
described, and the Pote-stsr. They came into existence on the e 
ern side of the meridian, and niarehed very orderly, one after 
other, westward, in the same regular order of succession as tbef 
sprang into existence, until they reached a point directly beneatb 
Casaiopia't Chair, whei-e they became extinct, and were successiidf 
lost in the sky at the moment of their respectire arrival at this spot, 
their apparent destination. This scene la.sted several minutes, almoat 
without interruption. During some part of the time the line 
columns, between the two points in the heavens, wa 
from one to the other, and had very much the appearance 
of soldiers marching in single file, where the obseiTer could just 8» 
them uoniing into view on his right, and vanish on his left ; thewbah 
marching past n.s if fui- his csp«cial review. The bascsof theae 
noua beams were flat and well defined, but the upper extremities 
were of a diffused radiant character, and gradually softened off tiU 
tost, liuring the time of this strange spectacle, several minor groupa 
made momentary displuya in different parts of the northern sky, 
all seemed to move in the same direction, from east to west. 

The next scene in the drama was partly similar to that just de- 
scribed, but of far greater splendour and extent. It began about 
half-past nine, at a point near the tip of the tail of tho Great Bear, 
with a steady glow of pale light, from which issued an immense boat 
of bright glowing beams, which marched across the meridian, with 
their centres at the altitude of the Pole-star, until they reached nearly 
to Venus. The movements of this grand array were slower than 
those of the hret described colunms, and also di^ercnt in character. 
The first glided smootlily along witlinut much vibratory 
these exhibited a kind of dancing or jog-trot sort of march; which 
appeared as regular as the march of an army of soldiers guided by ft 
band of music ; .ill hands, from front to rear, keeping step in a very 
oi-dorly manner. The length of these beams much exceeded Um 
iengtli of tho foi iner group, and their upper extremities w 
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ined that they formed, whilst the line was coiiipliti*. :i lieaiitihil 

, the highest point of which was considera1)ly higher that the 

r; but their lower parts shot downwards in variously -piiiiitt'd 

[nations, like a series of inverted streamers, and were lost, at 

y different altitudes, amongst the stars, 1»iit never reached so low 

the northern glow of light. Like the former group, these beams 

Wt columns sprang into existence individually, and in regular sncces- 

wrn^ from the same source, near the tail of tlie Great Bear, and took 

"Wf the line of march from the commencement of their respeetive 

births, so that the individuals forming the moving line were every 

406 of a different age, the foremost the eldest, and all the rest in the 

eider of succession, from front to rear ; and they appeared to vanish 

IB the same order of succession, at a point in the heavens close u]>on 

Ae planet Venus, so that the last which sprang into existence in tlin 

mt, kept its position in the rear of the line all the way to the \ve>t, 

eed was the last that was seen, individually, in this part of the aerial 

ipectaele. But this was not the conclusion of the scene ; for in- 

itead of these luminous beams vanishing entirely, in the manner of 

Ae preWous group, they seemed to assemble, in a close compa(!t 

body, in the west, where they disappeared as individuals, and to form 

t broad luminous streak, which reached downwards almost to the 

horixon, and which, for a while, increased in splendour and dimcn- 

nons in proportion to the number of beams assemblc^l. This extra- 

ndinary streak of light continued in full splendour for about two 

ninates, when it began to waver; and its gradual decrease in both 

intensity and dimensions, until its final disappearance, formed the 

doeing part of this second grand act of the meteoric drama. 

We now come to the last, and by far the most magnificent sp(>c- 
tide of the whole. It began about ten o^ clock. Its general clia- 
ncter was similar to that last described, but its splendour and dura- 
tion far exceeded it. The luminous beams, in this case, issued, as 
bdbre, from a point in the heavens near to the tail of the Great 
f Bear, at that time a considerable height above the north-eastern hori- 
lon, and formed an arched line of march (for a march it really was) 
above the Pole-star, reaching exactly to the Pleiades westward. The 
length of these auroral beams was greater than that of the last de- 
scribed group, and terminated, both upwards and downwards, in the 
manner that streamers usually terminate upwards. Those aerial 
Bpectres seemed to form a division of grenadiers, when compared with 
the hosts that had preceded them, not only with respect to their 
magnitude, but also as regards the stateliness of their movement, 
which was truly solemn and majestic, and well calculated to furnish 
the sublimest imagery for the poet, and to store the imagination of 
the superstitious with the most awful poi-tentions. From the wdl- 
known interpretations which the ancients have given to certain ap- 
pearances of the aurora borealis, some persons have been led to think 



158 0« Oceame ii^aroria, Lmmf mid Fatwil. 

that llifl writer uf the Swund Book of Macckbew alluded to 
thing of ihis kind : 

" Through all the city, for the spac« of forty days, then wOTk 
•MO hurseriien niDDing in the air in irluths of gold, and armed 
laocea like a band of soldierB, and troops of horsemen in amy 
wnntering and running against one another, with shaking of ah 
and niulcitudei! of pjkes, and dj^'ingof swords, and cabling of du6^ 
and golden ornamenta and harness." — Book ii., c. 6. 

Although there appeared nothing like horsemen in the auroral^ 
am describing, it waa hardly possible to resist the idea of a very bx*^ 
mal and well regulated march of soldiers, in single rank, b«i^ 
itrikingly imitated in this very extraordinary display of the meteor, 
which concluded with a long brood streak of yellowish-white li^V 
thn upper extremity of which reached nearly to the Pleiades, and lh»' 
lower almost to the horison, forming a brilliant tml, as it were, to' 
that group of stars ; this association of the Seren Stars, and sloping 
streak of auroral light, was bo inapt representation of the bea4 
tail of a comet, only that the stellar group was too dull to reprc 
the pruminent part alluded to, being completely thrown into the si 
bj the refulgence of the auroral light. 

This streak of light continued tor some minutes in nearly (Im^ 
same position, and gradually faded away in the same part (^ tb»' 
heavens as that in which it was formed. It began in the same mt 
ner a.n the streak of light previously drseribed ; that is, on I 
arrival of the first beams of the group, and gradually waxed 
splendour in proportion to the number accumulated at tliii; terminal 
of the line, until the arrival of the last beam ; and after shining 
full glory for a short timn, it gradually waned, ifntil finally lost 
amongst the stars. With this grand spectacle the most interesting 
part of the aurora terminated ; but a glow of light illuminated a 
great portion of the northern heavens the remainder of the night, 
and until three or four o'clock nest morning. The wind was strong 
from the west, and piercing cold during the whole night. 
{ To I>(T eoitelvded in next Namhcr.) 



On Oceanic Infueoria, Living and Fossil. 

"TheimproveraentseflTeuted of late years in the microBcope," sayiDr 
Harvey, in his interebting volume just published,* " may well be said 
to have opened to us a material worldofwhoseexistenceweahouldothH^ 
wise be wholly ignorant. The number of species of animkls and plants 
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> known, whose furnis are so raiimt 
» the naked eje,and only apprecia 
ns, is very great; and the catalogue h 
' B sea, and of lakes and ponds, are n 

u. What to the naked eye seems liVe a 
im, attached to the stalks of water-plantt 
f stagnant pools, displayti to the microscope a series of ele* 
curious forms, endowed with a iiiONt perfect symmetry and 
e Btructuro of parts, each acting in the circle of its narrow 
e aa perfectly as the more bulky creations above it. The greU 
f Ehreiiberg has made the forms of many of those enrious 
Tea sufficiently known ; and a moat elaborate monograph of a 
n of them,* recently published in this country, has added much 
e general history of the subject, vphile it affords to British stu- 
a exquisitely -accurate Sgures and careful descriptions of all the 
li species of the group illustrated. The plants included in this 
xipic world are classed by botanists under two families, the 
B, which exclusively inhabit fresh water, and the Diatomaoera, 
umber of which are marine. The forma of these minute 
i are strange; they exhibit mathematical figures, circles, 
gles, and parallelograms, such as we find in no other plants, and 
I'lheir surface is ol\en most elaborately sculptured, Isthmia obliquata 
is found in spring and early summer un the stems of many of the 
fililbrm algse, where it t'omis little glittering tufts a line or two in 
height. It has been brought from many distant parts of the world, 
both of the Atlantic and (he Pacific Oceans. Many other species 
a and othec seas. The Liemopkora or JFan- 
it beautiful of our native kinds, and is very 
tnd May on the leaves of Zostera, as well as on -, 
It is very generally distributed round « 
the British Coasts, forming gelatinous masses of a clear brown eo- -f 
lour on the plants it frequents. Under the microscope, however, its 
colours are much more gay, a yellow shade, variously banded and 
marked with deeper-coloured spots, tinging the fan-like leaves, which 
are borne on slender threads transparent a« glass. The pieces or 
joints of which these plants are composed are called frusfules ; and > 
each frustule consists of a single cell, whose coat is composed of A I 
very delicate membrane made of organised sjlex. That these plants 
have thus the power of withdrawing gilex or flint earth in some 
manner from the waters of the sea, and fixing it in their tissues is 
certain, but the exact method in which this is effected has not been 
ascertained. A remarkable point in their history results from this 
power of feeding on flint. It is this : their bodies are indestructible. 
Thus their constantly accumulating remains are gradually deposited 
in strata, under the waters of the sea, us well as in lakes and ponds. 
Is -. ^— — — 

■• fla/ft OB Britiib Deanidem. London, 1848. Thirtj-five colouTei ^\ii,te<i;'l 
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At firit iha effw-l pruJiKcJ I15 UtingH so sinalL, ihcmsaDds of 
niijrht be conuined in a drop, and millions packed tog^tlii 
Dubic inch, oia; appear uf trifling moment, when speaking of bo 
Ml up«rBiioD ui the depoctuun of submarine strata. But a 
iiioiiieut bos its value in tLe measurement of time, to whatcfer es-j 
tent of atres the sucoessiun maj be prolonged, &o each of these atonu, 
Iia.s a deHnit« relation to space, and llieir eoiiaiant production and de- 
poaitiun will at lengtli result iu mountains. The eiaiiiinalion of tbe 
most ancient of the Btratifii^ rvcks, and of all others in the ascending 
scale, and tht- investigation of deposits notr in course of formatun), 
tuach ut< that, from the first dawn of animated nature, up to the pre- 
sent hour, this pr>jHfic family has nerer ceased its activity. Eng- 
land inaj toast that the euq never Bets upun her empire, bnt 
here is an ocean realm whose subjects are literally more nPtnfr- 
rous than the saiidis of tlie sea. We cannot count them \\ 
luilUons simply, but by hundreds of thousands of millions. Iiideeil, 
it is futile to speak uf numbers in relation to tilings so uncount- 
able. Extensive rocky strata, chains of hills, beds of marl, almoat 
every description of soil, whether superficial or raised from a great 
depth, contain the remains of these little plants in greater or lea 
abundance. Some great tracts of country a i-e literally built up iF 
their skeletons. No comitry is destitute of such monuments, and In 
some they cooBtitute the leadinj; features iu the structure of tlie soil, 
The world is a vast catacomb of <fici(onKw«e ; nor is the growth of 
those old dwellei'S on our earth diminished iu its latter days. 

These earliest inhabitants of the world seem destined to outliie 
beings of larger growth, nliose I'ace has a delinite limit, both sdiIb 
of its OJtistence comprised far within the duration of a species of ifio- 
tiymace<£. Many of the existing species are found is a fossil state, 
even in early beds. No purt of our modern seas is without this 
ever-springing vegetation. Of this fact, the late antarctic expe- 
dition * afforded many striking proofs. One uf tlie objects of 
that espeditiun was to obtain soundings of the deep sea ; and 
these were made at depths which would have engulphed Chim- 
borazo in the abyss ; yet the lead constantly brought up dxaXia- 
maeeo!, even if nothing else. Nor did the eternal winter of the 
antarctic sea diminish the number of these vegetables. Otber 
sea-plants ceased at Cockburn Island, in the low latitude of 61° S. - 
and, thenceforward, the dtatomacete formed the whole vegetation. 
The icy wall, called Victoria Barrier, which, at length, stopped 
the southward progress of the intrepid navigators, was found em- 
browned with them. Floating masses of ice, when melted, yielded 
tliem in millions. In many places they formed a scum on the 
surface of the icy sea. 

{To be amtinued in our next.) 



h* Grooved and Striated Bocks in the Midlife Begion of Scot- 
land. By Charles Maclarbn, Esq., F.R.S.E.,iS:c. (With 

a Map.) Commumcated by the Authoi*.* 

Sir James Hall ^st called attention to the polished and 
triated rocks in the valley of the Forth, in a remarkable paper, 
wad before this Society in 1812, and printed in the seventh 
roluine of our Transactions. He specifies four localities 
there he observed them ; At Torwood, about 4 railes north- 
test from Falkirk ; at Corstorphine Hill ; at Fenton Tower, 
D East Lothian ; and at Fasa Castle, in Berwickshire. With 
the striated rocks at these places he associated a peculiarity 
pf form, which is conspicuous in nearly all the low hills of 
Uie same district, namely, that they present crags of bare 
rock on their west, and deposits of soil on their east sides. 
Co this peculiarity he gave the descriptive name of " Crag- 
bnd-Tail," The direction of the strise was nearly east and 
vest at Corstorphine Hill, WNW. and ESE. at Torwood, 
fenton Tower, and Fass Castle. He found examples of 
»-and-tail also in the west and south of Scotland, but 
rith different bearings. In the former, the crag faced the 
; in the latter, it faced the north. After careful conai- 
deration of the facts, aided by collateral lights derived from 
other natui-al phenomena, he concluded that the striee and 
j_grooveB, and the smoothing of the surface, to which he gave 
e of dressing, must have been produced by fragments 
of rock, gravel, and sand, driven over the land by a great 
i^ave, or succession of waves, rushing from the Atlantic in 
1 east or south-east direction ; that one part of the wave 
jessed right across Scotland, grooving the rocks in its course, 
jaying bare the western fronts of the hills over which it 
Jwept, and depositing tails of soil in the sheltered spaces be- 
ijiind them; that another portion of the wave was arrested 
by the high mountains, and turned back, flowing off to t. 

* Re«d bafora the RoyiU Society of Edinburgh on 2d April 1849. 
VOL XLVII. HO. XOIII. — JULY 1849. L 
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sea. westward or southward, producing groovings on the 
rocks, and the phenomena of crag-and-tjul, in directionB not- 
responding to tlie course of the return waves. 

This theory bears the stamp of the acute and ori^nal 
mind of its author, and it offered perhaps the best eipliair 
tion of the phenomena, wliich the range of geolo^cal infw 
mfttion at that time could supply. In the same year we find 
specimens of striated rocks and crag-and-tail noticed by 
Colonel Imrie, in liis paper on the Campsie Hills, in the se- 
cond Tolume of the Wemerian Society's Transactions, and 
an idea somewhat similar as to their origin thi-own out. Sit 
James Hall's explanation of the phenomena was pretty ge- 
nerally accepted by geologists in this country ; and it is still, 
I believe, adopted, though perhaps in a modified form, by 
some able men. I shall notice very briefly a few of the lead- 
ing objections to it- 

1st, Strite must have been produced by s sliding rootioo, 
like that of a plane or graving tool, while stones propelled 
over a firm surface, by a current of water, would have a roll- 
ing motion, which might polish the rocks, but could not cot 
groves in them. 2</, Supposing stones impelled by water to 
cut grooves, these grooves would not occupy such positions 
as we find them in, on sloping surfaces like the steep sides 
of valleys ; the force of gravity would render them more 
less inclined, while, in such situations, we find them horizon- 
tal. 3rf, TTie groovings ao cut would be deflected to the 
right or left, by slight inequalities of surface, and would not 
possess tliat wonderful straightness and parallelism which 
they generally exhibit, and which Mr Lyell has seen extend- 
ing over a length of 100 yards in the United States. 4th, A 
great wave or debacle of the magnitude assumed, coming 
from the west or north-west, would have filled up deep val 
leys transverse to its course, like that called the Great Glen. 
Now, that glen, so far from being filled up, has a depth of 
770 feet in Loch Ness, measured from the surface of the 
water, — a depth exceeding that of the German Ocean. The 
fact, that this deep fissure has not been filled up, is presump- 
tive evidence, that no such wave has ever passed over the 
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Bland, bth. The cause aaaigned doea not explain how boul- 

ers weighing many tons were carried from the Grampians 

ross the central valley of Scotland, the bottom of which is 

mly 200 feet above the aea, and deposited on the Pent- 
mds, at spots 800 feet higher. A current of water, how- 

tver powerful, would have dropt tliem in the low country. 

ith, The debacle does not explain other distinct traces of the 

letion of water upon our hills. Mr Chambei-a, in his recent 

Pork, has shewn tbat satisfactory evidence exists of the pre- 
mce of the ocean in its proper form of a horizontal sheet of 

Irater, up to 1500 feet above its present level. Had this fact 
sen known, and carefully studied, Sir James Hall would 

i«ve been spared the necessity of resorting to a great hypo- 

iJietical Atlantic wave. 

No agent yet known but ice, or ice conjunctly with water, 
IKems capable of explaining the phenomena for which Sir 

Tames Hall called in the aid of a debacle. Those who have 

fead the excellent works of Professor Forbes and Professor 

Agassiz, are aware tbat a glacier, during its slow progrea- 
»ive motion, transports vast masses of rock over a distance 
of many miles ; secondly, that it grooves and polishes the 
^bottom and aides of the valley containing it, by means of the 
Ktones and gravel which it brings down ; and, thirdly, tbat 
maiiy of these stones are themselves grooved by the attrition 
they have undergone in sliding over the lixed rocks. We 
know also, that as floating ice lifts large stones from the bot- 
>tom and aides of rivers, or tbe shores of the sea, and carries 
tfaem away, it may leave strise on rocks over which it passes. 
Mr Lyell found well-marked striie cut on a rock in the Bay 
of Fundy, which be attributed, on good grounds, to the 
packed ice of the preceding season, or of a period very little 
farther back. Tbe pack ice accumulates there to the depth 
of fifteen feet." If this was effected on the shore by so small 

i mass, it is easy to conceive tbat our plains might be grooved 
\tsaA. abraded by icebergs, armed at bottom with stones or 
gi"avel, and floating in a sea 500 or 1000 feet deep- These 

in North Aniirlea, 1845, vol, U., p. 173. 
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moving mountains of ice are known to have reached to i 
greater depth than this. 

If the groovea, scratches, and polishing, seen on our rocbi 
were produced by ice, those in the deep valleys muat be due 
to the action of glaciers, which are found in the Alps to glMft 
downward at the rate of one or two feet per day, with gravel, 
stones, and sand adhering to their bottom. In this case th« 
largest grooves should be on that side of prominent rock* 
which is toward the head of the valley, and this, it w 
seen, holds true in Scotland. On the other hand, i 
scratches, grooves, and polishing, were caused by an imifi 
tion of the ocean from the west, it is evident that the direct 
wave setting eastward would be vastly more powerful that' 
the indirect or return wave, produced by the supposed recdl 
of the water from the bills, and setting westwanl. It ft)!- 
lows, that in the west of Scotland, where the effect of both 
waves must be best seen, the grooving and abrasion shonlj' 
be greatest on the west side, and least on the east sidsi 
exposed rocks. It will be found that the case is Just Q» 
reverse. 

Glaciers are rivers of ice, which have their source ftt » 
higher level in the mountains, in what the Swiss call Mert 
de Glace, or '■■ Seas of Ice-" To account for glaciers in tbe 
valleys shortly to be noticed, we must suppose that Scotland, 
at some former period, had a climate as cold as Labrador or 
Greenland, and that a permanent envelope of ice and snow 
covered all the higher region of the Grampians. There is 
nothing extravagant in tbe magnitude assigned to this 
velope, for Agassiz informs us, that among the nuraeroua 
mers de glace in the Alps, there are some 20 or 30 leagues' 
(50 or 75 miles) square. Glaciers or efflux streams of 
from this centi'al mass would glide slowly downward throu^^ 
the openings at the outskirts of the mountains, such as th( 
valleys of Looh Fine, Loch Long, Loch Etive, Loch Earn 
and others ; and if the hypothesis be correct, the sides 
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iottom of these valleys should be grooved and abraded, and 
lie marks of abrasioTi and grooving ahould be moat conapi- 
ma on that side of prominent rocks facing the head of the 
We shall see how far this conclusion is confiiined 
f facts. 
'. begin with Gareloch, because the markings there are 
■ipeouliarly distinct ; and I was able to examine them more 
refully than those of any other locality. It will be sufB- 
int here to give a condensed outline of the two papers I 
mblished in 1845. 
Gareloch. — The arrows 8 and 9, in the map (Plate II.), indi- 
e the direction of the strife and groovings here. They all 
nt SSE., corresponding very correctly with the axis of the 
wh- They are very numerous, and while some of them are 
B scratches only visible when the surface is wetted, others 
e grooves several inches, or even feet, in breadth. There 
me face of rock 8 feet high and 2 feet broad, in a position 
f not far from vertical, which is entirely covered with groovings, 
l^uerally about an inch broad, and nearly horizontal. The 
markings are found several feet tinder the high-waler line, and, 
most abundant in low positions, some may he traced 
t a beight of 300 feet above the sea, and three grooves were 
Fuen at an elevation of 600 feet, on the top of the ridge which 
r divides Gareloch from Loch Long, and quite conformable in 
tbeir bearing with those below. The grooves are cut on the 
' edges of the laminse of the mica-slate; and all those portions 
of the surface which are not striated are smoothed as if by 
abrasion. There are many dome-shaped prominent rocks ; 
ind the sides of these which face the head of the valley, are 
« abraded than those which look in the opposite direc- 
, shewing that the abrading and grooving agent (affent 
uicaieur of the French geologists) moved from the NNW. 
the SSE. Masses of rocks weighing many tons have also 
1 moved in this direction. Stones with striated surfaces 
are found on the beach ; and on the east side of the valley, 
at a height of 500 feet, fragments of what seems to be a 
lateral moraine are visible. In short, marks of tlie ancient 
existence of a glacier in the valley are numerous and re- 
markably complete. 
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Loch Long — Arrows 7 and 8. — I fouDd grooves on- 
beach, on the east side, at a hamlet called Letter, thoii^ 
coarse texture of the slate here is ill fitted to retain d 
They run parallel to the line of the loch. A friend of 
saw others on the ivest aide, a mile or two north of 1 
Loch. But the most conspicuous and characteristic are 
vertjcal surface of rock on the west side, immediately beloi 
junction of Loch Goil with Loch Long They are horizffl 
from one to two Inches broad, and cover some square yl 
When the rock is wet they are seen from the deck (A 
Loch Goil steamer at the distance of 50 feet. Large grO 
of this kind, on a vertical surface (and the examples art 
rare), as they could only be produced by an immense ta 
pressure, acting at right angles to the force of gravity, i 
to me of themselves conclusive against the hypothesis n 
ascribes their production to currents of water charged 
stones and gravel. 

The local position of these well-marked grooves sees 
illustrate an opinion lately put forth by Agasaiz, Desor, 
Charles Martins. They say it is necessary to the fornu 
of a glacier that a cavity (cirgue, amphUhenlre) much 
than itself should exist above it on the mountain, to se 
a reservoir for the collection of the ice and snow which' 
it.* Now, Loch Goil meets Loch Long at an angle of 
40°, forming with it a figure resembling the letter Y, T 
ice and snow filled both valleys to the depth of 1200 
the comparatively low hill in the bifurcation, called Arg 
Bowling- Green, would be nearly covered, and the uppeif 
tion of the va,lley would form a reservoir or mer de glai 
or seven miles wide, such as Agassiz describes. Bntta 
them in their present state, each of the lochs, before 
join, is as broad as the united loch after the junction ; a 
they were filled with ice moving slowly southwaris, thi 
would be powerfully compressed when the united mast 
forced into a channel only half as broad as the two cl 
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H had previously occupied, and would exert an immense 
Jateralpreesitreou the walls of the valley confining it. Hence 
it is in situations like this that deep grooviugs, and especially 
on vertical surfaces, should be looked for. 

Something of the same kind is seen at Garelocb, which has 
a form resembling the figure annexed. 
Striae and grooves abound in the circular 
Talley 3r, where the ice must have collected ; 
those in the bottom are few and large ; 
those on the sides numerous, but generally 
Bmall. At J/, where the valley is contracted 
to a gorge half a mile in breadth, the bot- 
tom, being covered with salt water, can no - 
longer be seen ; but great numbers of striie are found on the 
Mdes, and of various sizes, up to 6 or 8 inches in breadth. 
At a, where the loch widens out to a mile in breadth, and 
where the lateral pressure would, of course, be greatly re- 
laxed, the strias disappear, and are no more seen till we come 
to Row, five miles southward, where the breadth of the loch 
is again conti'acted by the point of land at Roseneath. At 
this place a few are visible (one 16 inches broad) scooped 
out across the laminEe of the clay-slate, which here succeeds 
to the mica and chlorite slate 

The cavity x would serve as a reservoir for the ice, or rner 
•de glace, when the glacier occupying the valley was small ; 
but the grooves found on the top of the ridge dividing 
Garelocli fi-om Loch Long (on a STirface wonderfully smoothed 
and levelled^ point to glacial phenomena on a grander scale. 
I They can only be accounted for, in my opinion, by assuming 
(that one vast mass of ice filled Gareloch and Loch Long, 
reovering the ridge which divides them, and that the whole 
•moved simultaneously in a SSE. direction, constituting a gla- 
'cier four miles broad, and probably 1000 feet in depth.* 

The smooth sides, and even or gently-undulating outlines 
!of the hills between Gareloch and Loch Lomond, which 
contrast so remarkably with the rough surface and serrated 
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ridges of the mountains northward, led m?, at first, to tkiok 
that the protuberances and salient points of the former had 
been ground off by icebergs. I had then no data in my pos- 
session, authorising me to conclude that glaciers ever attained 
the depth of 2400 feet, necessarj' to cover the ridge on the 
west side of Loch Lomond ; but tlie objection on this ground 
is now removed. The able French geologist named {M. 
Martins), has found traces of an ancient glacier on the Alps, 
758 metres (2468 English feet) above the bottom of the 
valley which contained it. There is no difficulty now, there- 
fore, in admitting, that a glacier might abrade the surf&cei 
of the highest of these ridges. 

Loch Eck — Arrow G. — The rocks on the two sides of this 
]och are smoothed and rounded off in a manner so conspi- 
cuous, that it cannot fail to strike the most carelens ob- 
server. In a hasty journey through it, 1 saw no stride; but 
the coarse surface of the slate is ill fitted to shew them. 
Dome-shaped rocks, however, with one side rough, clearly 
shew that the abrading agent moved in the same direction 
as at Gareloch, — namely, SSE, 

Lock 1-Hne — AiTow 5. — I found some distinct groovings on 
the beach at St Catherines, opposite Inverary. Their bear- 
ing was conformable to that of the loch, or about SSW. 
It is worth remarking that there is a bifurcation here, caused 
by the meeting of two valleys, in the form of Y, like that 
which occurs at the junction of Loch Long and Loch Croil. 

Loch Awe — Arrow 4. — Smoothed rocks of gneiss are 
numerous at the foot of the hill of Stobacherachrun, on the 
north side of the loch, and many of the islets in it seem to 
be low, abraded domes. On the south side of the loch, about 
a mile west from Dalmally Inn, there are two little hills on 
the right and left, sides of the road, which exhibit the crag- 
and-tail form, on a small scale, in a position the reverse of 
that we are accustomed to. The east side of each is laid 
bare and smoothed, white a mass of stones and soil covers 
the west side. On the face of the hill lying on the left or 
south side of the road, I found a few grooves, which pointed 
ENE. and WSW. Taken in connection with the crag- 
aod-tail, they indicate that tVie R\iva.aYuii a,R4 ^liufiog were 
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roduced by agents coming from WSW., where the deep 
Jen, the Orchay, is situate, which may once have been the 
lat of a glacier. I found traces of broad grooves also on 
two small hilla which rise abruptly from the valley, about a 
vile south from the iun. 

Loch Elive — Arrow 3. — I exaoiined only a small portion 
r the Houtfaern shore of this loch, extending about a mile 
.ftnd a half westward from Connel Ferry. The coast here ia 
Jbrmed of basaltic clinkstone, which pushes out a series of 
Ralient points, sloping gently to the sea, and each resembling 
k segment of a discus. They are finely rounded and polished, 
-though the rock ia divided into thousands of polygons a few 
inchea broad, by fissures, in which fuci have their roots. I 
foond stria? on several of these points, in the space between 
ligh and low water, where the smaller fuci grow. They 
narrow, about the breadth of straws, but were rendered 
tuite distinct by washing the surface. They were all on 
hat face of each discus which sloped eastward or south-east- 
frard, and which was generally more abraded than the face 
»hich sloped north-westward. Their bearing surprised me. 
Ei was not conformable to the line of the shore — that is, east 
west, but ESE. and WNW., as if produced by agents 
ing from Loch Awe, which is ten miles distant, and 
livided from Loch Etive here by hills from 300 to 500 feet 
high. Professor Forbes has shewn, that glacier-ice has a 
tonsiderable degree of plasticity ; and Agassiz infers, from 
llie occasionally- oblique position of the strije, that it mounts 
>Ter obstructing masses of rock. Shall we, then, assume, 
tiat the basin of Loch Awe was filled with it to the height 
of 1000 feet, and that a portion of it might find its way over 
the broad hilly barrier in this direction ? The facts yet 
observed are inadequate to support such a conclusion ; but I 
^ve them as they presented themselves. 

Lock Leven — Arrow 2. — About a mile westward of Bala- 

hulish Ferry are two small outliers of the granite mountain, 

which skirts the shore there. They are about 80 feet long, 

and rise about 6 feet above the high water level. The eastern 

he sea on three sides, the western is an island at high 

\ water. 
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M Ik is the line of the shore, which runs east aod west; A 
the weatem rock, B the eastern. A portion of the surface of 
both rocks is grooved, and tlie position of the grooved surfaces 
is highly instructive. The north-eastern face of B, from j 
to 7-, which is nearly vertical in its lower part, and rounded 
off above, is almost entirely covered with grooves, which we 
horizontal, straight, and parallel, generally about one iach 
broad, and so uniform and close together, as to remind one 
of the flutiiigs of a Doric column. They cease at r, precisely 
at the point where the rock begins to face the north-west; 
and the north-west, as well as the west face, is entirely 
ungrooved, but considerably abraded. The east face p i» 
partially grooved. The islet A presents appearances pre- 
cisely similar- The north face, and a portion of the east 
end, — that is, from m to «, — are beautifully marked with 
horizontal grooves, which entirely disappear on the part 
from n to o. The grooving agent, then, had power to cat 
furrows in rocks facing the ENE. and N., but no power 
to furrow rocks facing the WNW., or even NNW., — 
80 rigid and steady was its westerly motion. Could water 
act in this way 1 All the ungrooved sides of the rock are, 
less or more, smoothed, and the roughest part is the west 
end 0. There is one distinct groove on the top of the islet 
3 or 4 feet long, and 1^ inch broad, pointing exactly east 
and west. 

Fig. 2. 



The above is a view of the north face of the islet, drawn 
shortly after the visit, from memory, and not pretending to 
literal accuracy ; m » the grooved part, » o the ungrooved part. 
It is a curious fact, that the most distinct grooves are in ike 
gpaoe deltveen high and low ivater. Above the high water line 
vw they become fainter anA Va\n\,ev,\j\\\'Cn.e'3 &.«a,\ivfcvi.t. This 
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lids true of both A aiid B. It seems strange that the action 
■ the tide, which might be expected to obliterate the grooves, 
lould be the means of preserving them. Such, however, is 
le fact ; and perhaps it admits of explanation. The agent 
liefly concerned in wasting the surface of the granite above 
le water, appears to be a sort of grey fog (a cryptogram, I 
ippose), everywhere visible, which takes root upon it, and, 
bUing off, and being renewed periodically, carries minute 
gruns of the rock with it, and thus gradually wears down 
tbe surface, and obliterates all fine markings upon it. The 
part beneath the high water line is protected from this vege- 
rtdon by the tide, aud still more, by a sort of black pigment 
'hich the sea deposits upon the rock. To the eye, it has es- 
;ly the aspect of a coat of paint, and is probably about the 
,00th part of an inch thick. When examined with a lens, it 
i seen to be divided by innumerable cracks into polygonal 
icete, from a 40th to a 200tli part of an inch in breadth, 
'his coating is probably permanent, or at least very durable ; 
ad it covers most of the large groovings which are under the 
ligh water level, apparently without rendering them less con- 
picuous. I found it also on the basaltic clinkstone at Loch 
itive farrow 3) ; but there it seemed to be confined to the 
larta of the rock near the high water line, and probably to 
I those daily wetted by the spray. It was thick enough to con- 
ceal the fine striie, which were visible at a greater depth. 

These two granitic masses seem to nie to present a crucial 
itest for Sir James HalVs theory^ and entirely to disprove his 
ifhndamental proposition. From the facts detailed, two con- 
clusions inevitably result: First, that the agent which pro- 
duced the grooves moved from east to west ; secondly, that 
no agent capable of producing groovings, and acting contem- 
poraneously, moved in the opposite direction, or from west to 
east. AVe have here the advantage so seldom obtainable, of 
proving a negative. Sir James Hall, according to his theory, 
would have said that the grooves on the east ends of A and 
B were produced by the recoil wave, thrown back by the 
mountains ; but if the recoil or secondoiy wave, forming but 
a fraction of the great deback, had sufQcient power to do this, 
the direct and primary wave which immediately ^i;ecft4t4 \i. 
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oooBiatiDg of the vrhole mass of water, and moviDg ben 
freely over an open bay 5 miles wide, would have had mach 
more. The west ends of A and B, tlicn, should have bee» 
much more deeply grooved than the east ; while, in point sf 
fact, the former are not grooved at all. It is plain, therefore, 
that the hypothetical wave had no existence. 

On a flat surface of the roek, at / in front of the granite 
quarry, striie and grooves running B. and W., and beautifiiUy 
distinct, cover several square yards. The north front of the 
granite hill presents abundant marks of abrasion, but I saw 
no grooves, though, doubtless, they once existed there. 

On the edges of the clay-slate, which is quairied for roof- 
ing. 2 miles east of the ferry, there are large conspicuoM 
grooves running horizontally at an elevation of probably 40 
feet above the sea. Some of them seemed to be 5 or 6 inchei 
broad. 

G/en Spean — Arrow 1, — From the Catholic chapel, a short 
distance eastward of Glen Roy, to the granite hill towards 
Loch Laggan (represented by an oval, shaded space, on tie 
map) a, line of 4 miles, abraded rocks are very numcroas: 
strice were not common, but they were fonnd at four or five 
places. They were horizontal, and on vertical or inclined 
surfaces. That the motion of the body which produced them 
was from east to west, might be inferred from the abrasion 
being greatest on the eastern aides of the rocks ; but a 
more direct proof was afforded by the distribution of the 
granite boulders. These are scattered in thousands over the 
surface of the mica-slate for a mile westward of the gra- 
nite hill, and of all sizes, up to blocks weighing ten toos. 
Smaller masses are found as far west as the bridge of Hoy. 
and beyond it. Granite blocks are also met with on the ter- 
races of the parallel roads. I counted twelve on two miles 
of the lower and second terraces, varying in bulk from half a 
cubicyard to two cubic yards. As they had lost their angles by 
weathering, specimens were not easily procured, hut I was 
able to satisfy myself that some of them were identical mth 
the rock eaatwaril, alluded to. Others may belong to the 
granite mass seven miles northward, at the head of the Hirer 
Roy. Mr Darwin found griinlte WocUa otv IW U\U^ between 
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l«ii Roy and Loch Lochy, at the height of 2200 feet above 

tea. 

ieh Earn — Two arrows 14. — At the west end of the vil- 
B of Comrie there is a broad platform or abelf of clay-slate, 
Igecting ten yards from the hill above, and of which Fig. 3 



a section lengthways. It rises 25 feet above the road, is 
lOt 200 feet long from « to i/, fEat on the top be, truncated 
the east end, c d, but terminating in a beautifully rounded 
id smoothed declivity a b, at the west end. This form is 
!wn in the section, and pvevaila among the adjacent rocks- 
le platform, b c, exhibits a fine specimen of grooving. The 
ole area is smoothed, and the grooves appear at intervals 
ir all the flat part of it, of which they cover a considerable 
iportion. They are from \ inch to a full inch in breadth, 
■aight as mathematical lines, and everywhere rigorously 
^parallel. Their bearing is WNW. and ESE., or more cor- 
rectly N. 60 W., and S. 60 E., and they cross the planes of 
tite slate at an angle of 25° or 30°. One space, 10 feet by 3, 
entirely grooved. 

In the picturesque and beautiful district from Comrie to 
St Fillans, at the east end of Loch Earn, a succession of rocks 
occur on both sides of the road, which present smoothed and 
abraded faces, e/(Fig.4), to the west, while the eastern side, 
• fg, is rugged or uneven. 

At the east end of the loch, on the south aide, there is a sec- 
tion of the rock exposed, close to the cart-road. It is 10 feet 
long and 6 feet high, and is entirely covered with grooves 
from i to Ij- inch in breadth, and nearly horizontal. The 
grooved area faces the NNW., crossing the axis of the loch 
at 16° or 20°, and is inclined to the horizon at 35°, It is 
about 5 or 6 yards above the level of the water. I found 
atriee also ou the north side of the loch at two places, running 
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east and west The sarface was wet witli rain ; in it dry 
tlicy would h&ve escaped obaerration. 

Loc/t LitOnig — Arrow 12. — Striie were seen on the i 
Bide of the locfa, close to the road, ooe mile from the » 
end. They ran north and aoutli, were on a eorface highlf 
inclined, and would not have been visible if the rock had 
not been wet. 

Loeh Katrine — Arrow 11. — At one spot on the north 
near the east end, strise were seen, running nearly E. and W^ 
on a horizontal surface. 

Callender—^Arrow 13. — On the top of the hill, which 
like a wall behind the village, I found grooves running 
nearly east and west. The hill consists of beds of coarse coo- 
glomerate, mixed with beds of red sandstone, all very highly 
inclined. The grooves were on a portion of the edges of the 
sandstone, which was nearly level. 

I consider the proofs of an easterly motion iu the grooving 
agent at Loch Earn and Comrie, to be quite conclusive, and 
on the strength of this evidence, have assumed that the mo- 
tion was easterly also at Loch Katrine and Callender, aod 
southward at Loeh Lubnig, as the arrows 11, 12, 13, indicate. 

The dotted line in the map, extending from Bute to Crieff, 
and onward to the River Tay, shews the junction of the old 
red sandstone and clay-slate, and marks the eastern boundary 
of the mountainous country. 

Horizontal groovings ai-e seen at the west end of the 
Crinan Canal, on a vertical surface (No. 10), a little above 
the level of the water ; but there is nothing to indicate 
what direction the object which caused them moved. 

In the basin of the Forth the strise run in lines approaeh- 
ing to east and west ; and the appearance of the hills, whieb 
present the phenomena of crag-and-tail, entitles ui 
elude that the agents which produced the strite moved from 
the west to the east. In the map an attempt has not been 
made, except in a few instances, to give the direction of tie 
lines within less than one point of the exact bearing, many 
of the observations having been made some years ago, when 
a minute attention to this matter was not thought necessary. 
Some of them, too, are on vertical surfaces, and so placed as 
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idicate that the gi'ooving agent was deflected from its 
inal course. In the district generally, the uniformity of 
rtion being ao great, a mere list of the localities is nearly 
bat ia requisite. 
prow No. 15. On the west shoulder of Demyat, three 

from Stirling, 500 feet above the sea, direction ESE. 

At Torwood, four miles N"W. from Falkirk, arrow 16, 
Btion ESE., observed by Sir J. Hall. In this and the 
eding, the bearing of the Btria; corresponds with that of 
npper part of the Frith of Forth, and with the remai'k- 
fiirrows on the rock of Stirling Castle, of which the 

below ia a rough sketch, borrowed from the " Sketch 

Geology of Fife and the Lothians." 




ihis rock forms an isolated liill, rising 300 feet, at S, 
he the plain wLicli surrounds it. The highest part is an 
Krpment of trap, a, b, c, d, e, fronting the north-west. The 
k)w, or rather ravine, dividing the ridge a, fi-om the ridge 
u about 60 feet deep, and sharply cnt. The others, be- 
en b and c, c and rf, d and e, are from 15 to 40 feet, and 
fall point north-westward. The coincidence in bearing 
pese furrows with the striffi on Demyat, 3 miles northward, 
^■with the others at Torwood (arrow 16) is interesting. 

7. On trap, one mile south from Borrow stounn ess, about 

or 200 feet above the sea. 
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18. Ob aoditaoe, at UiUbOUSe Qnury, one nule a 
6w Liulittewr. 

19. Ob tk ihore «* GrmotoD Pier, neariv ooe poiDt n 
efemtt jDr nfmimy\ 

20. Ob CorMorphine Hill, nearly one point north of ei 
{Sir J. Hail, -, also at Savelrtoa and Craigletth Quarry, m 
b; mjself. 

21. Ob the oorUi limb of Arthur Seat, 500 feet above fl 
•«• — {Dr /Inviy) : and on the Qoeen's Drive, sonth ude < 
the hilL 

23. Westward of CraigmHlar Castle, exposed in a qm 
Mxoe Tears ago. 

2-t. 25, 26. On Peotland Hills. Few groovings have bet 
found on the Pentiand Hills, bat those known are inter»t 
ing. I found well-marked strife on the banks of Westwsb 
(arrow 26;, aboot a mile north from Dunsvre, at an eleva 
tioD of 800 or 900 feet above the 3ea. The valley, which wa 
not deep, rons sonth and north, and the striae crossed it, run 
ning exactly east and west. The grooving agent, therefore, 
did not move downward from the summits of the Pentlafldi, 
bat crossed one of their southern declivities at an angle o 
45", with the direction of the chain. That agent, therefore, 
conld not be a glacier descending from the Pentlanda. At- 
rovf 25 marks the situation of stris near a place called 
" Thomson's Wa'a," and about 1400 feet above the t 
They were seen by I>r Fleming, who described them as r 
ning east and west. On a recent visit to the place, I could 
not discover a trace of them ; owing, no doubt, to the blocks 
of sandstone on which they were, having been removed in 
quarrying. They were on or near the ridge which consti; 
tutes the watershed, and about half a mile east irom Eaai 
Cairn Hill, whose height is stated to be 1800 feet. 

Arrow 26. Very distinct strife have been recently exposed 
about half a mile west from Bonally, where a reservoir is 
now constructing. Mr Leslie, the engineer who planned the 
works, obligingly called my attention to them. They occur 
on the north f^ice of Toivluff Hill, about 30 or 35 feet above 
the bottom (the real bottom of rock) of the deep and nar- 
row valley between that hill ami Warklaw Hill. The lace 
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ihe rock (a feUpathic claystone), dips at 40" ; the atriK are I 
izontal, pai'allel, and quite straight, and extend over a I 
ice from 1 to 3 feet in breadth (vertically), and about 26 I 
in length. Their direction corresponds witli that of the J 
ey at the place, being precisely ENE. and WSW. The I 
ey is abont 300 feet in depth, and, includiiig the upper I 
tion, which curves round the west end of TordufF Hill, I 
at three quarters of a mile in length. It is such a valley 1 
might give birth to a glacier at a glacial epoch. On the " 
of the same hill, about 900 feet above the sea, strise and 
tores, in short lines, can be detected at intervals, pointing 

very uniformly ENE. and WSW, A floating body, 

(h as ice, coming hither from the west, would have a course ■ 
fectly unobstructed for 20 miles ; for the high ground in a | 
SW- direction presents the aspect of a plain. Such a body, 
ised along, would graze the western front, the top, 

1 the flanks of this hill ; and accordingly we find that, like 
hills in the low country, it has the erag-and-tail form, 
1 the crag to the west. Both the head and foot of the I 

\ exhibit proofs of abrasion and grooving, but whether by 1 
cier ice, or floating ice, or both, is still a problem, I 

!7. At Fenton Tower, direction ESE. and WSW., noticed I 
Sir James Hall. I 

28, 29. At Old Markle and Gosford Spittle, on the North I 
British Railway, the groovings horizontal, and very distinct, I 
but the surfaces are vertical, they seem to me to give no sure I 
lication of the line of motion. I 

Wy principal object in this paper was to register the phe- I 
inena observed ; and, in speaking of their probable causes, I 
pall endeavour to be brief. I 

The Grampian Districl.^—We have seen that, on the east j 
|3e of this district, at Loch Tay, the abrading and grooving .] 
agents moved eastward ; that on the west side, at Glen Spean, J 
Loch Leven, and Loch Etive, they moved westward ; and I 
that on the south side, at Loch Fine, Loch Eck, Loch Long, ■M 
and Gareloch, they moved southward. It follows that I 
tbe nucleus of this physical force, the common centre from. I 
w^i nh the agents moved, was in the group of mountains ex- 1 
^fedingiroraLoch Goil northward to Loch Laggain,iWvi\Ti^ft\.ft I 
^^OL. sLvn. NO. xcm. — july 1649. yi j 
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nprinifs of tiie Spean, ihe Leven, and the Orchay, fromthoM 
i>( the Spey, the Tay, the Earn, and the Forth. And the fore 
must have resided in some snbstanee which admitted of* 
cumulation to a vast extent, for tlie abrasiun produced bj ii 
can be traced to tlie height of more than 2000 feet. Noi 
wiitcr cuuld not be ao accuninlated here except in the J arm e^ 
gnotv and ice, and even if it were so accumulated in the liqiA 
state, it could not. as has been shewn, pro<Iuce the e 
fairly aficribabU to it. These effects are such as cannot bi 
ascribed to any a^ncy known, except that of glaciers, aidti 
perhaps, in some cases, by floating ice. 

Professor Forbes, in his paper on the Cuchullin Hills Ifl 
Skye (in No. 79 of this Journal), describes well-marked grow- 
ings on their sides, radiating from the hills in different direc 
tions, as from a common centre, so disposed, he observes, 
tliat they can be accounted for neither by mountain lidie* 
nor great oceanic waves, nor bv any great anient knonrn bol 

I have not yet e.xamincd the channels of the Spey, tht 
Findhorn, or the Dee, but I have no doubt that groovings 
pointing northward and eastward, will be found in them. I 
iTifer that the mountainous country, west of the Great Glen, 
from Morvern uorthivard to Sunderland, was another centrt 
of glacial action ; and further, that the Great Glen itself wsa 
probably the seat of a glacier which found an exit by Hi 
north and south ends, and was fed by the smaller glacien 
flowing into it from the east and west. 

The strife, groovings, and kindred phenomena, in the great 
central valley between the Frith of Forth and the Frith of 
Clyde, and on the hills contained in it, do not seem to admit 
of explanation on precisely the same principles. The striffi 
in this district have a direction always approximating to east 
and west, and there is good evidence to shew that the abrad- 
ing agent moved eastward. No glacial markings have yet 
been discovered, so far as I know, running in lines at right 
angles to the sides of the Pentlands, such as glaciers i 
transverse valleys would produce. On the other hand, the 
utritD found on their summits and flanks (arrows 24, 25, 26), 
either run along the chain, or hold their course independently 
of ii. 
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L Mucb remaina yet to be done before adequate materials 
br a eatisfactory theory are collected. In the mean time, a 
few conjectures may be indulged in provisionally. 
L The transportation of a block of mica slate, weighing 8 
Er 10 tons, from the Grampians, across the tow land, to a 
■MQt in the Pentlands 1000 feet above the aea, ia scarcely 
■We^tible of explanation, except by calling in the agency 
If ice floating on an ocean at a far higher level than the pre- 
wai. The existence of such an ocean, with masses of ice 
Bating on it, whether in the shape of icebergs, field-ice, or 
K>aBt-ice, being admitted, it seems a legitimate inference, 
nat the ice, borne eastward by a current, and having pro- 
^bly stones and gravel adhering to it, or imbedded in it, 
light produce the strife on the top of Torduff Hill, arrow 
1, and those at the other high localities 25 and 26. Far- 
ler, as the ocean, in ascending to its higher position, or de- 
teading from it, must have assumed different levels in suc- 
ession, the striie on Arthur Seat, and Corstorphine and 
laveUtone Hills, and at all the other localities, high and 
low, from Stirling to Gosford and Feiiton Tower, might be 
[the reswlt of the same agency- This seems a more reason- 
,ab1e hypothesis than that which assumes, that a vast sheet 
of ice covered the country from the Grampians to the Lam- 
nermuirs (a breadth of 50 miles), and, in moving eastward, 
•ooved both the high lands and the low. It seems to afford 
\ better explanation of the phenomena. 
The craig-and-tail form is so often accompanied with groov- 
rlnge, that it is due probably, in a greater degree, to floating 
xnasses of ice than to the current which bore them along. 
There is a class of phenomena best accounted for by the 
igpncy of coast-ice, which is well known to lift stones and 
[ravel from the bottom and sides of rivers and bays, and 
transport them over moderate distances. Mr Lyell cites ex- 
[nplea of blocks weighing 50 tons, being removed in this 
, planner by the ice of the St Lawrence. In tliis way we may 
.explain such facts as the following. 1, Thousands of gra- 
,iute blocks lifted from the hill in Glen Spean (arrow 1), near 
,JjOch Laggan, Mid carried westward ; a vast number of them 
.dropped within a furlong or half a mile of their original site, 
a Binaller number conveyed a mile, and a few to much greater 
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diBtsoceB ; here, liowever. part of the effect mar be due to I 
glaciers. 2- Travelled masses of trap and other endtn^J 
rocks in the b«aia of the Forth, carried eastward {rMaimJ 
parent rock in ^reat numbers, andrhiefljforshiH^diil^^H 
3. N uiuen>iu blocks of the green&ione of Saliabniy Cn^^^l 
frain the top of the precipice, and carried ea^ward, ■I'^^H 
them onlv for a space of onvorlwofurlonsrs, but sometmfl 
port^ across the ravine, aiid Iinlged oo Arthur Seat. On thf 
same principle, the removal of the multitude of uo^lar btodi 
of porpbyritic basalt, resting on the skirts of the south-east 
limb of Arthur Seat, and evidently torn from the upper p«rt 
of that limb, may l<c accounted for. 

liarilg of ancient morainea. — I looked in the grooved valtejl 
of the Grampians for remnants of ancient lateral morwnei, 
but saw nothing that could be considered as such, exceptiit 
one ittstaiiee at Gareloch, Periiapa their disappearance nujr 
be referred to certain geological changes, of which, in the 
opinion of Agassiz, and some American geologists, distinct 
traces exist. They think that at the close of the gladsl 
epoch the sea rose and covered the mountains of the northern 
parts of Europe and America to a great height, and then 
again subsided and left the land dry as before, though not 
perhaps at the same level. During the I'ise and fall of the 
water, deposits of moveable matter, like these moraines, must 
have been very often remoilelled or swept away. We hftTe 
evidence in support of the alleged changes of relative level 
in the fact that striie and grooving, certainly produced b; 
glaciers on Itrra firma, are found covered by the old boul- 
der clay, which has been deposited from water, and which 
ascends to the height of 800 feet at least above the present 

A similar inference may be drawn from facts which the beds 
of our rivers present, and which indicate three successive 
conditions. First, the bed was a channel cut on the dry land 
by the stream ; next, the land was submerged, and the channel 
was filled up by the boulder clay ; thirdly, the land rose 
again above the sea, when the river began to resume pos- 
■eitsion of its old channel, or in some instances, perhaps, 
formed a new one. I refer, as an example of these changes, 
to a section on the River Allan near Stirling. 
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'he rock K consists of beds of conglomerate and sand- 
tone dipping to the west at an angle of 5" or 10°, The ra- 
e at the Bridge of Allan is from 150 to 200 feet deep. C C 
i> deposit of clay, of which the lower half has distinctly the 
taracter of the older diluvium, being very firm, and inclosing 
riated blocks of chlorite slate and other travelled stones. 
i descends to the water-course at a, and the deep cut br c 
e on it for the railway, which occupies the hollow r, as- 
B us that the clay is not a mere superficial covering which 
lay have slid down from above and concealed the face of the 
, but the remnant of a deposit which once filled, or 
f ■nearly filled, the ravine. The depth, in the direction r c, 
Ib, at least, 80 feet. The rock is not visible on this side, but 
I It reappears in a quarry half a mile westivard with the usual 
I dipi at an elevation exceeding that of the point c, and Is also 
I Been on the left uf the railway farthernorth. The legitimate 
conclusions deducible from tlie facts, I think, are these ; that 
^e ravine was excavated in the i-ock by a river, and nearly to 
I present depth; that the land then simk under the sea, 
uained there during the deposition of the older and 
itewer boulder clay, which filled up the ravine wholly or par- 
ually ; that after this the land rose again above the water. 
when the river sought out and re-opened Its old channel. 

Examples of similar phenomena are probably not rare. 
There is a mass of dark coloured clay, 40 feet In height, 
forming the .south bank of the Water of Lelth at Coltbrldge, 
which seems to indicate that that portion of tlie bed of the 
stream was excavated before the diluvium was deposited. It 
is alluded to in Sir James Hall's paper. In the parish of 
Muiravonside, westward from Linlithgow, the River Avon 
I flows between two precipices of the old boulder clav from 100 

ir-"— - 
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trees, no rock is visible in the wat«r-coarse, except a veingf 
trap at ii mill; the distance from hank to bank vai-ies from i 
furlong to a quarter of a mile, and tbe clay is go bard ind 
tenacious tbat it rises at several points almost vertically, likt 
a wall, frfjm the wat«;r edge to the beigbt of more than UH 
feet, Where tbe clay was laid open by lateral rivuleU, 1 
found grooved stones embedded in it, some of tbem uf <:hloriti 
slate. Farther sontb, sandntone is seen on both sides. The 
ravine seems, in short, to be an andenl »'ater-courBe re- 
opened. The absence of visible rock on the west side, be- 
hind the clay, may. indeed, suggest the idea that there a 
nothing but clay in that direction ; but the height and iara 
of the land there, and other circumstances, aatisly methnt 
this is not the case. Perhaps some of the ancient channel^ 
when filled up with the boulder clay, were in the conditioD 
described by Playfair, namely, chains of lakes connected 
by streams whose channels abounded in cataracts. If tk 
idea here thrown out be correct, that some of our rivers an 
now flowing in ancient channels reopened, it follows that 
the subsidence and re-elevation of the land through a space 
of more than 1000 feet, had done very little to disturb tte 
levels. But the subject yet requires investigation. 



On a Simple Form of Rain-Gauye. By the Rev. JOHS 
Flbminr, D.D., &c., Professor of Natural Science, New 
College, Edinburgh. Communicated by the Author.* 

The defects with which rain-gauges may be charged, li 
present, seem referable to inattention to the influence of tbe 
wind on the falling raintfrop. If the drop was influenced 
only by gravity in its descent to the earth, tbe form and posi- 
tion of the rain-gauge would be comparatively of little im- 
portance. But in addition to its centripetal tendency, regu- 
lated in velocity by its size and the height of the fall, tie 
rain-drop is frequently acted upon by tbe wind, and defiected 
more or less from its normal path, according to the velocity 
and direction of tbe current. While the wind thus influence) 



* Rewl before Van Royal Society of Eilinburgh, 16th April 1849. 
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be rain-drnp, it likewise, in its turn, ia modified in its hori- 
intal direction by every projecting obstacle, and deflected, 
lording to circumstances, laterally, upwards, or down- 
carrying the rain-drop along with it in its course. 
TlOBver has watched the fulling of rain under the influence 
r wind, and in the neighbourhood of houses, walls, or other 
BbBtacles, must have observed, as the result of the eddies 
nerated, that it is deposited in defect in some places, and 
I excess in others. In the case of fulling snow, the derange- 
nent is of the same character, bnt more obvious. Had these 
fluences been duly attended to, there would have been fewer 
bnfident assertions respecting the smaller quantity of rain 
ih.Kii falls on elevated buildings tlian at lower levels, and 
lOPe inquiry respecting the cause of a less quantity being 
Mcilecied in such circumstances. 

When a rain-gauge is elevated three or four feet above the 
level of the ground, it is easily observed and emptied of its 
contents, and, in calm weather, may be considered trust- 
worthy- During a moderately stiff breeze, however, the rain- 
drops may be seen whirled about in the funnel, and even 
carried out and lost after they had nearly reached their des- 
tination. But independent of the eddies in the funnel, there 
' are deflections of the current produced externally, which ex- 
ercise corresponding influence. 

The late Mr Thorn of Aacog, Bute, a well-known and ju- 
licious hydraulic engineer, was in the habit of measuring 
the fall of rain, in order to predicate respecting the quantity 
'of water which might be derived from a uatural or artificial 
lake or pond, as a motive power for mill purposes. The gauge 
which he employed was similar to the one figured by Cavallo, 
in bis " Natural Philosophy," vol, ii., p. 424, fab. xv., p. 3, 
It was defective, however, in the want of a rim to the funnel, 
80 as to prevent the dispersion of any drops impinging di- 
rectly on the sloping sides. But if defective in respect of the 
rim, the posilion which he assigned to the gauge itself, namely, 
placing it in a grass plot, and on a level with the surface, 
constituted a decided improvement. The mouth of the funnel, 
although unnecessarily large, does not present space enough 
to permit any perceptible acceleration of the cuiTent of wind. 
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on the free surface, which had been uniformly retarded on 
the grass plot, and consequently receives a fair proportion of 
the fallin^r min. 

The body of the gauge, for receiving the water collected 
by the mouth or funnel, by being placed in the ground, is 
protected against changes of temperature ; little or no evapo- 
ration can take place, so that the emptying and adjusting 
may be effected at distant intervals. 

Having employed for several years, at Aberdeen, an instru- 
ment presented to me by Mr Thorn. I was satisfied that it 
fulfilled nearly all Uie conditions of a trustworthy instrw- 
mcnt, differing, however, in its humble appearance, from those 
eye-traps or gimeratiks usually set up as rain-gauges. The 
process of emptying, however, was a troublesome one, as ttie 
funnel required to be removed, the float lifted out, and then 
the water in the cylinder taken up by means of a cup or 
sponge, at the end of every month or two, according to cir- 
cumstances. 

To remedy this evil, it occurred to me. that by employing 
an external cylinder, permanently placed in the ground, fcr 
receiving the cylinder forming the rain-gauge, a consider- 
able improvement might be effected. 1. The necessity of 
removing the funnel at every adjustment, might be got rid 
of by having a stopcock at the bottom of the receiver, so that 
upon the gauge being lifted out of the ground, or rather out 
of its external case, the water might, without trouble, be let 
off, and the float adjusted to zero, by the addition of the re- 
qoLhite quantity of water by the mouth of the instrument 
2. By getting quit of the funnel, the whole gauge may he a 
single cylinder, with the mouth of the same diameter as the 
body of the instrument, whereby errors of workmanship, pro- 
ducing unequal areas, maybe avoided. 3. By simplifying the 
instrument, and thereby greatly reducing the expense, it is 
expected that observers will be increased, and additional data 
procured for determining the distribution of rain over the 
globe, by details furnished by comparable gauges. 

The preceding remarks will render any minute description 
of the instrument unnecessary, but the following notices may 
be of use. 
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Fig. 1 is the external cy- 
Bder, closed at bottom, and 
unk perpendicularly into the 

■ound, with its margin on a 
BTel witli the earthy surface -. 
Kg. 2 is the inner cylinder or h_^^ 

un-gauge, open at top, to act | }'!^ (, 
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funnel for receiving the -..ji.-y 
FBin, but closed at the bottom 'l^ !> V i 
Mtcept the central stop-tock ( 
Bg- 3t for letting off the watci j 
SThiB inner cylinder or gauge 

no narrower than its case * 
nslesa in so far as to allow of } 

being easily lifted out for *'( 
)}ie purposes of adjustment i 
This inner cylinder is fur 
Dished with a shouldei or ^ 

Range, tig. 4, to close upon the mouth ot the case and prevent 
^e entrance of any earth sand or leaves so as to obstruct 
the easy elevation of the gauge 

Fig. 5 is the surface ot the grass [lot in which the gauge 

placed, and which must be kept in a trim condition m its 
immediate neighbourhood 

Fig. 6 is the hollow float to which the index rod 7 is at 
tached. The rain which falls into the mouth cf the cylinder 
ducted by the funnel fig 8 situate an inch and a 
half within the margin (to which it is soldered; u to the re 
ceiver, fig. 2, and raise the float to a corresponding degree 

Fig. 9 is a thin vertical strip extending across the middle 
of the mouth, with a sheath at the centre to embrace the rod, 
as a guide, and to serve as determining the zero of the scale 
and the indications of change. When the stopcock, fig. 3, 
has been open, and the water let off, the beginning of the 
scale on fig. 10 will usually be a little lower than the mark- 
ing edge, fig. 9. In this case, a little water is poured into 
the cylinder, in order to bring the commencement of the scale 
to zero, or fig, 10, and, on the falling of rain, the index rises, 
and, being divided into inches and tenths, numbered down- 
wards on the rod, the quantity is readily seen by inspection. 
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The posiiion of the gau^e in a well-trimmed grass 
a distance from honses, w&IIb, or trees, seems to me to ob- 
viate all risk of any extra water getting in, aa the points of 
the grass effectually prevent any such occurrence. Those ob- 
8epver«, however, who are particularly fastidious on the sntt- 
ject, may adopt a brush to be placed around the margb of 
the gauge, as recommended by Mr Tliomas Stevenson, otiI 
engineer, in this Journal for July 1842. 

The size of the gauge, or the area requisite for receiving i 
fair amount of the fallbg rain, can scareely be said to ha»e 
attracted sufBcient notice. If we assume that the accele- 
ration of the current would take place, by passing from a 
graaay surface over the open space of the mouth of the 
gauge, and a corresponding derangement of the motion of 
the rain-drop, then it must follow, that the larger the area, 
the greater will be the amount of error from this source. In 
onler to put this to the test, I placed in the same grass-plot 
with a Thorn's gauge of seven inches in diameter, three other 
gauges of one, two, and three inches in diameter, and ob* 
tained the results for three months, viz. : — 

18*3. 
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Sept. 


Oct. 


Say. J 


3-689 


3-08B 


5-325rf 


3-551 


3261 


5-2581 


3'92I 


3-346 


d-issfl 


3730 


3-300 


5-37«V 



ing otI^ 






The grass-plot was not free from eddies, arising 
buildings, trees, and walls ; but as all the gauges were 
nearly similarly exposed, and aa they gave nearly simUst 
results, I am inclined to think, that a receiver of one inch 
in diameter is as trustworthy aa one of seven inches. When 
the instrument is to be made of copper (the most suitable 
ingredient), the small size reduces the expense. 1 havn 
noticed the index-iod as divided into inches and tenths. 
The eye, after a short practice, has little diHiculty in halving 
or quartering the tenths ; and this is a degree of accuracy 
as great as the circumstances of the case warrant us in 
aiming at. The inequality in tlie fall of rain, at two places 
within less than a mile of each other, forbid us to expectany 
very accurate correspondence among gauges, even at mo- 
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irate distances apart, although similar in form and position, 
be gauge exhibited to the Society, and wliicli was three 
Ehes in diameter, and two feet in depth, was constructed 
t me by Mr James Bryaon, Princes Street, Edinburgh, 
ko has fumidbed several similai- instruments, now in o] 
ition in different parts of tbe country. 
In conclusion, I may add, that the average annual fall of 
i!n at Aberdeen, according to six years' observations with 
lt Them's gauge, was =30'4 inches. According to Mp 
hom, the average of thirty years at Rothesay, in Bute, was 
a48-29 inches. The maximum annual quantity =7i'37 
les, fell in 1811, and the minimum quantity =38'45, 
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M- Dufrenoy lately exhibited before the French Academy a 

Mcimen of a mineral from Brazil, which appears to be to the 

^■lamond what emery is to corundum, aa Stated by M, Elie 

i Beaumont. Among some specimens recently sent to the 

icole des Mines, by M. Hoffman, a dealer in minerals, were 

no which were stated to be hard enough to polish the dia- 

kond ; and, in fact, the hardness of these specimens was 

sund to be superior to that of the topaz. 

This substance was analysed by M. Rivot, mining-engineer, 

who had at his disposal one large fragment weighing 66760 

'B., and several small pieces, weighing rather leas than 0'50 

gr. ; the latter only were analysed. The large fragment ap- 

Kiared to come from the same alluvial formation as that in 
hich the Brazilian diamonds occur. Its edges are rounded 
y long friction ; but it ha,a not the appearance of a rolled 
mt. It ia of a slightly brownish dull black colour. Viewed 
fnth a glass, It appears riddled witli small cavities separat- 
ing vei7 small, irregular laminae, which are slightly translu- 
Ment and iridescent. The brown colour is very unequally dis- 
jtributed throughout the mass. On one of the faces the cavi- 
'les are linear, which gives it a fibrous aspect similar to ob- 
„idiaD. It cuts glass readily, and scratches quartz and topaz ; 
Its density is only 3012. The small fragments subjected to 
Snalysia weighed, 0444 gr., 0410 gr, and 0332 gr. ; their 
4ensities were respectively 3-141, 3416, and 3-255. 

These numbers indicate great difference in the porosity o. 
tlie specimens ; they lead, however, to the conclusion, thai 
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1R8 Dr Biilfmii-'s Deteripliatuif /taf PlanU. 

Uie dennity of the substance is very nearly the same as that 
of the diamond. By means vf lon^ calcination at a bright- 
red heat in a covered crucible, the specimens were not altered; 
they retained their aspect, hardness, and weight; tliey do 
not, therefore, contain any substance volatilizable by calcina- 
tion out of contact of the air, This result, certainly, does not 
prove the igneous origin of these diamonds, but renders im- 
prohable the idea expressed hy M. Liebig, that diamonds 
are derived from tlie transformation of organic vegetable 
matt«r. 

The tliree specimens were successively burned in pure 
oxygen gas in the ap[>aratus employed by M. Dumas for the 
combustion of the diamond. The oxygen obtained from chlo- 
rate of potash was contained in a gasometer ; it was dried and 
purified before it reached the combustion tube, by passing 
through two tubes containing sulphuric acid and pumice, and 
one tube with potash ; employing this metliod with the pre- 
cautions indicated by M. Duraas, 100 of the tirst specimen 
gave, carbon 96'84, ash 203 ; loss l'I3 : second specimen 
gave, carbon 99*73, ash 0-24 ; loss 003 : third specimen gave, 
carbon 9987. ash 027 ; loss 0-36. 

In the combustion of the first specimen, only one bulb-tube 
with potash was employed, so that a portion of the carbonic 
acid produced by the combustion was lost i but in the other 
two experiments, in which two bulb-tubes, containing pot- 
ash, were used, the second increased in weight some centi- 
grammes. 

The last two analyses prove perfectly that the specimens 
are composed entirely of carbon and ash. The ash was yel- 
lowish ; and in the first specimen it bad retained the form of 
the diamond. When examined by the microscope, the ash 
appeared to be composed of ferruginous alumina and small 
transparent crystals, the form of which could not be ascer- 
tained. — (L' Itistitut, Mars 2, 1849; PUHosopAical Me^azm, 
vol. xxxiv., 3d series. No. 230, May 1849, p. 397.) 



Nulice of gome Plants which have flowered recently in the Rogal 
Botanic Garden. By J. H. Balpour, M.D., Professor of 
Botany in the University of Edinburgh. (With a Plate of 
the Quassia amara.) Communicated by the Author. 

QOASSIA AMARA, Linn. Spec. Plant, ed. Willil., torn, ii„ 
p. 567. Linn. fil. SuppK.p.235. Lamarck Ilhifit-.t. 434. 
Decandolle, Annalcs du Museum, xvii. 323; Prodromus I. 
733. Ad. Jussieu, Mtimoires du Museum, xii., tab. 27, 
No. 43. Hayne, Darstolluog und Bescbreibung der in 
r ArzncikundegebraUchlichen Gew^chse. is. 14 (tab-). 



Dr Balfour's De^rri/t/ion of Nors P/an/g. l&O ' 

Curt. Bot. Mag., pi. 497. LodJ. Bot. Cab., pi. 172.— | 
Nat. Ord, Simarubacese. ] 

In the April number of this Journal a deiuription was given of the 
Quassia plant in the Botanic Garden, in so far as regarda its 
atenL, branches, leaves, and flower-buds. At the time the de- 
scription was written, there seemed to be no prospect of any 
flowers expanding, for they fell off in the stale of bud. By . 
bending the branches, however, Mr M'Nab has succeeded ia I 
making the plant send out several recemea, the flowers of which J 
have come to perfection, and I am thus enabled to add a descrip- 1 
tion of the flower, along with a characteristic drawing, 1 

Fbwfrs of a scarlet colour, in terminal bracteated racemes. Pe- 
dvjicle terminal, about 2 inches in length, dark crimson, covered 
with small, acute, dark-coloured, hairy bractfl, the lower ones 
empty, upper ones bearing each a pedicellate flower. Pedicels 
about ,\[ of an inch in length, as lung as the bracts, which 
are recurved at the apex ; a contraction occurs where the flower 
is attached to the pedicel. Pi?duiides, pedicels, and bracts have 
scattered hairs. Calyx dark crimson, bibracteolale at the base ; 
limb divided into five small, rounded, ovate segments, which are 
toothed at the margin. Corolla bright crimson, contorto-im- 
bricate in sativation, when fully developed still retaining a 
twisted appearance. Pelah 5, with scattered hairs outside, more 
or less imbricated, and often slightly rolled in at the margin, 
rather more than an inch in length, ovate- lanceolate, blunt at the 
apei, curved at the lower part, where, by their apposition, they 
form a sort of sac. Stainem 10, longer than the corolla; fila- 
ments about l^ inch in length, of a pink colour, each with a while, 
scale-like, curved, hairy appendage at its base ; anthers versatUe, 
dithecal, lobes separated at the base, introrse, with longitadinal 
dehiscence ; pollen trigonous, with 3 points where the intine pro- 
trudes, (hutry consisting of 5 united but easily separable car- 
pels, supported on a lai^e discoid gynophore, the lower part of 
which is adherent to the calycine tube The 5 styles which pro- 
ceed from the carpels are twisted together, and become blended 
so as to form st the upper part a single style, ending in a lobed 
and diecoid blunt stigma ; ovule solitary in each carpel, suspended, 
anatropal ; embryo eaalbuminoua Fitcit (not perfect in the 
plant in the garden, and described therefore from a dried speci- 
men communicated by Dr Ohriatison) consists of five drupes 
spreading out horizontally from the gynophore, occaaionally one 
or more are abortive ; each drupe when dried is surrounded by a 
keel, which is very prominent on the upper aide ; epicsrp dart- 
brown, with projecting reticulated veins. Se^d suspended from 
the inner angle of the drupe, fni^r^a exalbuminous, cotyledons 
fleshy, radicle superior. 
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Explanation of the Drawing. 
tThe drawing (Plate 111.) has been executed by Mr James M'Nab, the 
^rintendeiit of tlje Botanic Garden. 
* Fbwering branch, with imparl- pinnate leaf and wingeJ iietiole. 



190 I>i- Balfour's Peseriplion i^ Hare IHantt. 

2, Jainted leaf, with winged petiole and andirided blade. 3. Stamen, 
with haitj 8C*le at ita base. i. Lateral view of a Btaniaal Male, a. 
Ovaiy, coDsistiiig of 5 carpels, seated on a large gjnophore, with divided 
peniitent cal^i at the boee, single ely\e and lobed stignta. 

CiNSAMOMDM SITIDDM, A'eeg ab''E»enb. Shining-leaved 

Cinnamon. Nat. Ord. LauraceK. — EnneanHria Mono- 

gynia, 

Oknrbic Chakicteb- — Flores bermtLpbroditi vel poljgBjni. Feri- 
anlhium Bcifidum, (^DTiaceimi, liinbi parte superiore vel teto limbo 
a tubo cupuliformi deciduo. Stamina fertilia novem. tripliei serie. 
((uorum tria intcruu Btnminodiia binia ge^ilibus glanduliformi- 
buB ad basin stipata ; antberte oTata:, aei exteriorea introrw, 
trea interiores extrons. omnes qaadri-ocellatie, Talvulia totideii 
adscendentibus dehiacentes, locellis inferioribua magis iateralibui. 
Staminodia tria capitulo ovato in serie magis intcrlore. Otariimi 
unitoculare, unioTiUatum. Stigma discuiiieuni. Bacca monasper- 
ma, perianthii basi cupuliformi aubseifida stipiita. — -Arbores In- 
due Orienlalis, ob corticem aromaticum celebres ; foliis nervosis 
per paria approximatis vel suboppositia ; floribuB panlcalstit, 
niriuEve fasciculatis, cKinvalucratis, gemmis nudis. !N. ab E. 

Specific Cribactee.^ — Ramis teretibua glabrie, foliia ovato-ellip- 
ticis basi apioeqne subattenuato-obtusis, tripUnervIis, obsolete 
vennlosis, superioribus m^uribus, poniculis siibterminalibua aiil- 
laribusque, ioferioribus sessilibus elongatii, floribus argenteo- 
aericeis, laciuiis ellipticiB medio decidiiia. Nee» ab Etetibtck, 
Syst. Laurin., p. 43. Plant. Offiein. Suppi. Fase. iv„ tab. P. 
Waliich, Plant. Asiat. rar.. p. 73, No. 6. 

The apeciinen in the Edinburgh Botanic Garden is a tree upnurdj 
of 20 feet higli, and 7i inchea in circumfetence at its base. Bark 
boa a slight tasle of cinnamon ; that of the trunk is of a grei^iah- 
brown colour ; that of the young branches dark green. Leave* 
have a marked cinnamon flavour. They are all more or leia 
broadly ovate, and attenuated towards the apex, blunt and slightly 
unequal at the base, usually placed alternately, but aoraetimea be- 
coming opposite : Petiolee about an inch in lengtb, flattened and 
grooved on the appcr surface : Lamivce subcoriaceous, varying 
from 2 to 6 inches in length, and from 1 j^ to 4 inches in breadth; 
dark green, shining and smooth vb the upper surface, glaucous 
below, triplinerved, ribs prominent, lateral ribs vanishing towardi 
the apex of the lamma, and giving ofi' occasionally near the hue 
subaidiary slender ribs, which only proceed for a short way up ; 
sometimes an obscure rib runs along the outer margin of tlie 
leaves on each side ; transverse veins somewhat arched and par- 
allel, forming ultimately ao angular net-work. Faniclet temuoftl 
and lateral, cymose, somewhat corymbose, las and spreading. 
Jtaehii, pedancles, and pedtceU more or less hairy, becoming 
thickly covered towards their apex with short hoary pubescence. 
Primary diviaions of the rachis {peduncles) diverge in pairs, bear- 
ing from 6 to 12 or more flowers, .^tiaation imbricated. Pe- 
rianth sulphur- yellow, 6-partite, pubescent, segments ovate, blont 
at the apex (3 outer ones rather acute), concave on the inner sur- 
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face, Bpreading when in flower. Stwm.ent 9 fertile, the 6 outer 
in two rows, laving introrse anthers, the 3 inner forming the 
third whorl, having extrorae anthers, and each bearing at the 
base of the filatnents two very shortlj- stalked yellow covdate- 
ovate glands. The fourth or innermost Ktaminal whorl consists 
of 3 staitiinodia or abortive stamens, having yellow headi, which 
are triangular-cordate in front. Filamente and stalks of the 
giands and staminodia hairy. AntharB opening by 4 recurved 
valves. Ovary oblong, as long as the style. Styk simple. 
Stiffma capitate. 
The plant has been in flowor in the garden for 2 months. Mr 
M'Nnb states that '■ the plant is growing freely in a mixture of 
rough loam and peat, about two parts of the former to one of the 
latter. It luiuriatea in a warm, shady stovehouse, and requires 
a good deal of water, with frequent syringing amongst the leaves 
and branches. It may be increased by cuttings, covered with a 
bell-glasB and placed in bottom heat," In Dr Xeill's garden, 
Canonraills, there ia a specimen of this plant twenty years old 
which has repeatedly flowered. The specimen figured as ('in- 
namomum nitidum by Hooker in Eiotic Flora, vol. iii., p. 176, 
and in Uayne's work on Medical Botany, vol. xii., p. 22, as 
well as that preserved as Laurus nitida in the Hamillonian Her- 
barium in the University of Edinburgh, appear to be C. eucalyp- 
toidea of Nees, which has more elliptical and not acuminated 
leaves. In the last- mentioned species the bark and leaves are 
said to have rather the taste of cloves, and the glands have dis- 
tinct stalks. The present species resembles, in the form of its 
leaves, a variety of the true oinnatnon, C. Zeylanicum. 
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METEOKOLOGY AND HYDROLOGY. 

1. Climate of Italy. — M. Durcau de la Mails closes an elabo- 
Tftta investigation into the climate of ancient Italy, with the con- 

\^uaion that the limits for difierent agricultural products were the 
tatne In the earlier as in more recent periods ; and that, from the 
thne of Augustus till the present, there has been no sensible modifi- 
eation of temperature, either as rega.rtla the months or years. 

2. Analysis of Hie Water of the Mediterranfan off the Coant of 
France. — M. J. UsigUo analysed the water taken from the foot of 
Vonnt St Oair, about 4000 metres from the port of Cette. 

100 parts gave, chloride of sodium, 2-9424 ; bromide of sodium, 

0-0556; chloride of potassium, 0-0505; chloride of magnesium, 

0-3219; sulphate of magnesia, 0-2477; sulphate of lime, 0-1357; 

carbonate of lime, 0-0114; peroxide of iron, 0-0003-; water, 96-2345 

: 100-000.— (Complex nen.iii.'', Octobnr 1848.) 
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MINKRALOGV. 

3. Copper of the Lake Superior Region, — (From a recent letter i 
hy C. T, Jackson.) — The native copper mines of this region are 
truly wonderful, both for the quantities that are exposed in 
mines, and the magnitude of the masses of native metal. Truly th 
are copper veins, I have seen the most noble lumps in this plaoe^^ 
and one has lately been blown off in stopping the Cliff mine, Eagiei^ 
Rivur, that will weigh 50 tons. It is now cutting up into pieces o^ 
two or tliree tons weiglit, so that it may be sent to market. Thd* 
supply furnished by that mine is as regular as it is in most minet 
furnishing ore. This spring the miners had 400 tons on hand, and 
they have sent down to Baltimore 600 tons at this time ; and they 
estimate the amount of copper that they will ship at from 900 to 
1000 tons before the close of navigation in November next. Thii 
mine has been wrought with proper energy, and will richly repay the 
owners. There are several other native copper mines here that are 
equally promising, and will produce well when wrought with proper 
energy and skill. 

Copper Falls mine is an example, and is doing well. The north- 
west is another full of promise, and I have seen others which look 
very rich, but which are not yet opened deep enough to exhibit their 
contents. The shafts at the Cliff mine are 206 feet deep, and the 
hill above shews the vein in the face 213 feet higher, so that we 
know that the copper extends at least 418 feet. Those who were 
surprised that I recommended working mines for native copper, 
should como and see, and they would believe. The case is indeed a 
new one, and we watch with interest the results. 

Native Silver is found mostly at and near the junction of the trap 
and sandstone where the veins end, not passing into the sandstone. 
— (^American Journal of Science and Arts, vol. vii., Second Series, 
March 1849, p. 286.) 

4. Native Silver in Norway. — It is reported in the Swedish 
official paper of the 27th October, that at the King's mine, at 
Kongsberg, two lumps of native silver, severally 238 and 436 pounds, 
were obtained within the preceding two months. This mine was of- 
fered for sale in London twenty years ago for £10,000, but failed of 
purchasers. It now brings to the Government more than this sum 
annually. 

5. The Arkansite^ according to the examination of Mr Whitney, 
is pure titanic acid, with only a trace of iron (and not a niobate, as 
inferred by Professor Shephard), and has the crystalline form and 
specific gravity of Brookite. Ilis trials make the specific gravity 
4*085. Its insolubility in acids is strong presumptive proof that it 
is not titanic acid in combination with a base, since all the known 
titanates are soluble in acids. — (^American Journal of Science and 
Arts, vol. vii., No. 21, p. 433. 



Seientijie IntfUiifenee — Gt'ology. 



m«i( of Heat in Terrestrial Strata of different Geological 
By M. Dove.— In a work published in the Memoirs of 
Academy of Berlin for 1844, on the relation of the changes of 
temperature of the atnio.sphere and the development of plants, the 
has endeavoured to determine to what changes of temperature 
was subjected at different periods of the year. These inves- 
is naturally divided themselves into two parts ; — to what 
iges of temperature are the difftfrent parts of plants subjected 
ih grow freely in the open air ; and what temperatures act upon 
fiMts which penetrate deeply into the earth. The first point 
lid be detei-niined pretty coiTectly, by a series of observations, ear- 
on for a great number of years in the Botanic Garden of Chis- 
, for the purposu of comparing the caloriSe phenomena pi'esented 
plants in the shade, with the temperatures indicated by plunts 
csed on all »^ides, in a place open to the whole influence of the 
, and of nocturnal radiation. With regard to the second part, 
decennial series of observations on the heat of the ground at 
iBsels, pi-esen ted valuable materials; but as the ground had always 
of the same nature, we could obtain from these only the differ- 
between the shade and the radiation, and not the modifications 
fi might arise, in formations of diverse natures, from their dil'- 
irent conducting power, their cap3c;ity of radiation and their speci- 
best, relatively to the niovemunt of the heat iu the interior of va- 
riable strata. As these differences are by no means unimportant, a 
rCamparison has been established between the observations of Heidel- 
' arg and those of Suhwetzinger, the former of which were made on 
compact clayey soil, and the second, on a light sandy forniation, 
lit which was not above five feet deep, and presented great irregu- 
larities. The blanks may bo filled up by the calculation of ubserva- 
tiona which have been made, since 1837, at the depth of 3, 6, 12, 
U)d 24 French feet, at Edinburgh, in the trap of the Calton Hill, 
the sandstone of the coal- form at ion at Craigleith, and the sand of the 
^Experimental Gaiden. 

It follows from these calculations, that the extent of the changes, 
wbethei' periodical or no n -periodical, is unimportant or insentiible 
in the trap, more considerable in the sand, and reaches its maxi- 
■uuin in the sandstone ; so that the further the roots of a plant pe- 
netrate into the soil, the more it lives in conditions approaching these 
of a maritime climate ; and, on the other hand, when the roots are 
of equal depth, the same effect becomes so much the more sensible as 
the ixtots penetrate into a soil of inferior conducting powers. Whence 
it evidently follows, that the geological nature of a formation is 
linportftnt for the development of plants, not only in a chemical 
foitU of wBur, but also in a physical. — (£'/ns(iiw(, No. 711, 
p. 169.) 

VOL. XLVn. NO. XCIII. — .lULY 1849. 
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7. Tht Dodo arraiigrd with the GraUte. — Mr Brandt, tt [iw- 
KHt engaged with u> extensive memoir on itquatic birds, hm bit 
bis attention drawn aside from tbat subject by the receipt of Hte- 
reding detailii regarding tbe dodo, furnished to him by Dr Hand 
and the Directors of the Museum of Natural IIiEtorj of Copenliapn.' 
This runiarknhle bird, a former inhabitant or the Mauritius, bulU- 
tinctfor 2U0 ji-ars, is placed bj Mr Brandt among the Grallfe.M* 
hv amiouncen [he diHcoverj of certain ossulets peculiar to the i 
of the Grallse. wliicli have furnished him with new characters (or the 
class ill cation of that order, so rich in species, 

8. The FomJ Rkinoeeros of Siberia and the Sfammoth Natiw 
of the cottntriei' where thtdr Fossil Remaitu are /ound. — MrBrsnJt, 
at the request of Humboldt, has communicated to the Petersbow 
Imperial Academy the results of his microscopical examinatioii 9 
the remains of food found in tbe hollows of the teeth of the antediln- 
»ian rhinoceros, of which the Academy possesses a complete cratiiimii 
etill covered with skin. According to his researches, it appears ihU 
this species of rhinoceros fed on the leaves and fruit of conifertw 
plants ; hence there is no reason for supposing that the great fonil 
animals found buried in arctic countries have ever lived in a tropdl 
one. The bushy hair with which thej were clothed, and the ex- 
amples of mammoths found in an upright position, rather incline hio 
to the opiuiou that these species lived in the countries and climate 
where their fossil remains are now found, than to have recours 
hypothesis of a sudden change of temperature of the climate, orW 
the opinion of the transportation, byinundation, of their remains from 
a far distant country. 

9. What becomes of the SkeUtojis of Wild AnimtiU a/ier dtatht 
— The following interesting fact is related by the Count do Mont- 
losier, in his Memoirs, published in Paris. It is, as far as wa 
have found, perfectly new, and tho general observation, of which the 
fact is illustrative (that of the extreme rarity of nneeting with any 
instances of wild animals dying of wbat is called a natui-al death), has 
been less attended to and iuveatigated t]i»n almost any other that 
could be named, though it is one of singular interest, and of great 
importance as connected with the study of natural history. Tbe 
Count de Montlosier says, that his thoughts had long been occupied 
on the manner in which animals living in a iiatnral state,— haW!', 
rabbits, and game of all kindSj — met their death, and what became 
of their remains ; and be had repeatedly promised lai^e rewardn to 
gamekeepers and others, who would procure him any animal in th« 
state, but had never been able to meet with one. i£e then adds, 
tbat, baving long mado himself acquainted with nearly all the caves 
and caserns in the mountains neighbouring the spot where he resided, 
there was one wbich had hitherto remained nnexamined even 
himself, and was quite unknown to e^evj one «\sa ; which he 6 
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acivA to examine luiimtcly, on account of tiie extremely small 

whicli pi'evented entrance, except by creeping on tlie 

« and kneeR, and ^ven then allowed it witli great difficulty. One 

(however, lie succeedei] in getting in, and his surpriEo was great 

^ himaell' in a large yaulted cavern, to high that his hand 

reach the top of it. He advanced a little way, but finding 

ly dark, and chat he was in dangur of Ici^ing eight of the 

a by which he lia<l entered, he immediately got out again, and 

i in seai'ch of light and assistance. On returning, and making 

r way again into the cavern, they discovered that it contained a 

t number of bkebtoua, which appeai-ed to be those of hares oi- rab- 

They were extended on the ground, all placed in a nearly 

F manner, and shewing at once that they could not have been 

t there by any beasU of proy, as the bones were alt perl'ect, 

in the cartilages were preserved ; and on of some of them there 

'en portions of the hair and fleiih not decayed. 

. Miracuhas Blood spots on Human Food. — Under the in- 

s of certain circumstances, of which it is difficult, if not impos- 

ow to forni any precise idea, there has appeared upon bread, 

d of other kinds, spots of a vivid red colour, closely resem- 

j drops of blood. During the siege of Tyre, Alexander was 

med by the appearance of bloody spots on the soldiers' bread. At 

own age, in 1510, similar stains were seen upon 

a consecrated wafers, and thirty-eight unfortunate Jews were ac- 

1 of having caused, by their sorceries, this phenomenon, and suf- 

i death, by burning, for their supposed sacrilege. In 1819, simi- 

r kinds of red spots appeared amungst the inhabitants of Padua and 

8 environs. At the coininenoement of the month of August in that 

', a farmer of Segnaro, named Pittarello, was frightened by aee- 

f drops of blood sprinkled upon his porridge, made of the maize 

' ~i grew in the neighbourhood of his vill^e. His alarm was 

jally increased, when, for many days following, he saw the same 

i spots appear on all his food — new bread, rice, veal, fish, boiled 

1 roast fowls. The care was appealed to, that he might eierciae 

a sacred functions to expel the evil spirit which produced these 

irniing appearances ; but prayers were ineffectual, and the iieigh- 

s of the unfortunate Pittarello supposed that he was under a 

^wlestial malediction. Incited by curiosity, a large number of per- 

) Segnaro, and a commiasion was eventually named to 

investigate the nature and causes of this phenomenon. M. Sette 

was appointed to this task. On examining under the microscope 

these miraculous red .spots, he discovered that they were formed by 

myriads of small bodies, which appeared to be microscopic fungi, 

and to which he gave the name of eaogalactina imetropha. He suo- 

ceeded in propagating these minute organic productions, and in a 

memoir published at Venice in 1824, ho gives a detailed history of 

them. During the year 1848, the same phenomenon appeared at 

Berlin, and fixed the attention of Ehrenbcrg. This celebrated micro- '. 
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grtphtr hu doMly studied thew red spots, and be bebeves them 
be, Bot afl H. Sette Eu^^Kwes, microscopic fungi, bat animalcalc 
ioferiorilegree, a monade Vft which he has given the name of JUtn 
proM^iota, Ml sMount of [heir extreme «mallness. The«e St 
b«ings a[>pear as oorpuacles, almoet rouod, of onu three-tboaciaj 
la one ei^t-llMuianiith of a line in length ; transparent wheD 
i»ulj examined, bnt in a mass of the colour of blood, U. Z 
b«rg c*leulaies, that iti the space of a cable inch there an 
46,656,000,000,000 to 884,836,000.000,000 of these mood 
{Mtdiral Time., No. 497. toI. xii., April 1849.) 

11. TA* OytUr. — ^M. de Quatrefages has recenUj 
that, contrary to the common opinion, the sexes are separate in 
(yjelen. M. Blanchard's observations confirm those of M. 
Quatref^es. In his inTestigations into the Nervous Svsteia 
MoUusca, he has had occasion to examine a great number of (1 
animals, and in the proper season he has always found the eggs: 
the spermatozoa isolatW in different individuals. — {American Jo 
nal «/ Science and ArU, v<A. vii.. No. 21, p. 437.) 

12. Proces* of preparing Hie Sp(twni«g Bedg by Fishes. — ' 
process <tf preparing the Hpawning beds is curious. The two 
come up together to a cunvenient place, shallow and grarelly . I 
they commence digging a tr«nch across the stream, sometimes maki 
it several inches deep. In this the female deposits her eggs or 
and she having left the bed, the male takes her place and deposits 
spawn on the uva of the female. The difference may be, perha| 
easily exemplified hy the soft and hard roe of a herring, 
mer being that of tlie ni&ie, and without this the hard roi 
the female fish would be barren. When the male has performed 
share of the woi-h, they both make a fresh trench immediately abo' 
the former one, thus covering up the spawn in the first trench 
the gravel taken out of the second. The same process is repeati 
till the whole of their spawn is deposited, when the fish gradui 
work tlieir way down to tbo salt water to recruit their lost strenj 
and energy. 

Tile spawn is thus left to be hatched in due time, but is son 
times destroyed by floods^ which bury it too deep, or sweep it e 
tiruly away ; at other times it is destroyed by want of water, a dry s( 
son reducing the river to so small a siie as to leave the beds expoa 
to the air. The time required to hatch the eggs depends much on t 
slate of the weattier; in warm seasons they are hatched mn 
quicker than in cold. The details i have here given are very ii 
perfect ; but, perhaps, they may induce those interested in the Bu 
ject to read a little work- published by Mr Young, the result of I 
observations and experience foj- many years.— (^e^d Notes •» 
Tow ill .S»lherland, by Charles St John, vol. i, p. 55.) 



engl 



IS. Thi^ DhtribntM 



BOTAKV, 
of Fow 



I GardcA. — Kitiowj^ 



Scienfijic Jnlelligence — Bofany. 



197 I 

i by tlie culture of flowering plants, tliere 
few that exceed what we experience from the sight of a multi- 
B of flowers, varying in their colour, form, and size, and in their 
^gement upon the Stem that supports them. It is probably 
E^ to the admiration bestowed individually upon each, and to the . 
i^iment bestowed upon them tn consequence of the great care they 1 
;» required, that care has hitherto not been taken to arrange them * 
a produce the best possible effect upon the eye, 
only separately, but cullectively. Nothing, therefore, ia more 
mon than a defect of proportion observed in the manner in which 
era of the same colour are made to recur in a garden. At one 
le the eye sees nothing hut blue or white, at anottier it is dazzled J 
jellow scattered aiound in profusion ; the evil effect of a predo-*l 
lating colour may be further augmented when the flowers are of ^ 
iximating, but still different shades of colour. For instance, in 
spring, we meet with the jonquil of a brilliant yellow, side by 
E with the pale jellow of the narcissus ; in the autumn the Indian 
k may be seen next to the China rose and the aster, and dahlias of 
erent red grouped together, fiic. Approximations like these pro- J 
9 upon the eye of a person accustomed to judge of the efFicts of jl 
\ contrast of colours, sensations that are quite as disagreeable U I 
B esperienced by the ear of the musician, when struck by dis- 1 
mt sounds. I 

Xbe principal rule to be observed in the arrangement of flowers is | 
^lace the blue next to the orange, and the violet next to the yeU 
', whilst red and pink flowers are never seen to greater advantage 
1 when surrounded by verdui'e and by white flowers ; the latter 
ly also be advantageously dispersed among groups formed of blue 
} orange, and of violet and yellow flowers. For although a clump | 
white flowers may produce but little efl'ect when seen apart, it] 
pnot be denied tliaC the same flowers must be considered as India- I 
naable to the adornment of a garden when they are seen suitably. I 
itributed amongst gruups of flowers whose colours have been,! 
lorted according to the law of contrast ; it will be observed by thow I 
1 may be desirous of putting in practice the precepts we have been i 
Bulcating, that there are periods of the horticultural year when 
lite flowers are not sufflclently multiplied by cultivation to enable 
to derive the greatest possible advantage from the flora of our 
ns. I will further add, that plants, whose flowers are to pro- 
a contrast, should be of the same size, . 
lour of the sand or gravel composing the ]_ 

a garden, may be made to conduce to the general effect. 
In laying down the preceding rules, I do not pretend to assert 
a arrangement of colours, different from those mentioned may 
bt please the eye ; but I mean to say that, in adhering to them, 
I may always he certain of producing assemblages of colour con- 
irmable to good taste, whilst we should not ba equally sure of bu<>-J 
other BrrHiigementfl. I shall, howeiet.vQ^wct ^a'Ou■ 
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I will reverte for a special article the consideration of the' 
of plants in flower at the same time, which admit of being grou] 
together, &nd of those detaiU of execution which would here be oiitof 
place. Imust, however.replfto the objeotion that might he made, tA<rI 
the fffftn of the leavar, which serves, at it were, for a ground /or titt 
Jkmere, dmtroyt the effect of the eontratt of the latter. Such, him'- 
erer, is not the case, and, to prove this, it is only necessary to fix m 
a screen of green silk two kinds of flowers, conformably lo the ar- 
rangement of the coloured etripes, and to look at them at the di;- 
tnnce of some ten paces. This admits of a very simple explanation; 
for as suon as the eye distinctly and simultaneously sees twocoloun, 
the attention is go rivetted that contiguous objects, especially wbes 
on a receding plane, and where they are of a sombre colour, and 
present themsolves in a confused manner to the sight, produce butt 
»ery fechle impi'easion. — (Chemical Reports and Memoirs of tAs 
Cavendish Society, p. 207.) 

14. Top Nutmeg Tree (Myristica oficinaUs). — Bands can famish 
annually 500,000 lb. of nutmegs and 150,000 lb. of mace: 4ii 
latter is not, as some persons suppose, the flower of the nutmeg, biA 
the immediate interniJ cover of the brown shining shell, covermg the 
kernel, which is the nutmeg; it is found as a beautifully reticulated 
scarlet arillus betwooa these and the husk or erterior greon skin. 

The tree which furnishes these two productions, is one of the most 
agreeable to the eye, at least I thought so, when, for the first time, 
I saw a number loaded with fruit at Pondokgede, where they border 
the large walks of the magnificent garden belonging to the Nestoc of 
our eastern possessions, the wortliy M. W. Engelhard. The nutmsg 
tree attains a height of thirty-fi ve to forty feet ; it has some resam. 
blance to our European pear-tree ; its leaf is of a deep and shining 
green. Commencing lo bear fruit about its ninth year, the tr»e 
produces, during more thnn half a century, if care be taken to shelter 
it properly, which is done at Bando, by placing it in plantations of 
canari trees, or of wild nutmegs, which the inhabitants call pcr&i boagi 
these have the s.inie leaf and flower, but they give no fruit. 

When the flower of the nutmeg falls, it is replaced by the nut; 
this requires several months to attain maturity, when it is of thesixe 
and the form of an api'icot ; its skin, of a yellowish-green, opens Hid 
displays the nutmeg, covered with its mace, of a beautiful red colour. 
The average annual produce of a tree is calculated at 5 or 6 lb. of 
nuts ; there are s'ime, however, which give from 15 to 20 lb. Al- 
though the nutmeg bears during the greater part of the year, the prin- 
cipal crop is in August, and a second, in November and December. 
Tliese crops are liable to tui'Li out more or less good. Good nutaare 
sometimes ill provided with niai;e, and often, on the contrary, very 
inferior nuts are acaoiiipnnied by a superior mace. 

The nuta, carefully withdrawn from their greon extei ior skin, and 
from the mace, are exposed to the smoke during two or three montlu 
upon frames or hurdles, in bniHvngs w)i\s<.twAfti 'ioi >i.\« ^t^ou 



Lixt of Xew Puiilicatiotm. 

Combiiisen), und then deprived uf a last interior aud very liard 
ill, an operation whitL is called afkloppin^ van de noot, in order 
ledily to bo steeped in lime mixed with sea-water. This method 
preparing the produce requires the greatest precautions, For it 
^«ry delicate, and very easily deteriorated. The niaoe ought to be 
jCOughly dried, but by the sun or wind ; Hometimes the planters, 
D titts season is humid, secretely avail themselves of the smoking 
ora (rook pavia pavias) to accL'lerate the operation ; but then the 
» acquires an ioferior colour, and eweats more slowly, when it is 
Dsed during the voyage to the heat at the bottom of the hold. — 
o/ the Indian Archipelago and Eastern Asia, vol, iii., 
^ 1, p. 12.) 

■16. Cloves of Amhoyna. — But that which, above all, has made 
nboyna so precious, is the culture of the clove (the flower-buds of 
I Carj/ophyllus aromaticus). 

~ n average year, the cmp of cloves may be reckoned at 250,000 
300,000 lb. There are years, like those of 1819 and 1820. 
isn this quantity has been much surpassed ; but then in others, the 
ypa have been less^ in 1821, it did nut amount to 100,000 lb, — 
\s Journal of the Indian Archipelago and Eastern Asia, vol. if 
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NEW PUBLICATIONS. 
. Kosmoi. By Alexander Von Humboldt. Translated by Colonel 
, F.K.S. Fourth edition, 2 vols. Lungmans, and John Murray, 
iidon, 1849. The cheapest, most correct, and beet trait»lation cfthe 
lovineA morlc " Kornnos" tee have seen. 

S. A Manual of Botany, being an Introduction to the Study of the 
Structure. Physiology, and Classification of Plants, By John Hutton 
Balfour, M.D., Professor of Botany in the University of Edinburgh, 
Illustrated by numeroos Woodcuts, One vol. 8vo, Griflin & Co., 
London. Glasgow: Griffln S Co,, 1849. Although there is a gnat 
deficiency of elementary viorks in Zoology in thii country, ice rejoice, at 
botanists, that we ponete such Botanical manuals as iliose ofJusiieu, 
Schleiden, Lindley, Henfrey ; wnd we now add the recently-piMishei 
t^edlent Manual of Professor Balfour, vihich is equal, and in some re- 
itett superior, to the other manual tie our language at present in ex- 
ttonw circulation. ' 

. The Elemeuta of Botany. By M. Advien de Jussieu, Member of the 
lititnte of France, ftc. &o. Translated by J. H. Wilson, F.L.S., &c. 
a Tol,, pp, 750. Van Voorst, London, 1649, We had much to tag 
f this elatsical work, but t^ liinits of our Journal do not admit <f de- 
wU. We can only remark that the translation is good, the addition* 
^l selected, the numerous engraved illustrations very creditable to tht 
ftitt, and the typography beautiful. 

4. Introduction to Meteorology. By D. P. Thomson, M.B. Oim, 
A Bvo, pp. 487. Blackwoode, Edinburgh and London, 1849. Thu' 
mitorious compilation vie recomTnend to the attention of ^udents 
feUontogy. The induitrious author has made ample xue of tht f^' 
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tura <in thU b.-iDwfc a/ yalnral Hi/tory — and hence iti fulna* ef 
detail. 

5. Principles of Scientific Botsnv ; or Botany as an Ini)active ScienM. 
Bj Dr J. M. Sclileiden, ProfesEor of Botany in the University of Jena. 
Tronilated by E. Lanke»ter, M.D-, F.R.S., F.L.S., &c. One vol Sw, 
pp. 616. Longmui, Brown, Green, and Longmans, London, 1849. IH 
cvnyratulate otir mider» on the appearance of an English edition oftkk 
ttmarkable leork. In/ a gentleman lo capable to do fall Jviticc tc A« 
Dr Lanketttr. It cannot fail to interett deeply all tme iaven sf 
Botanical Science, and ae believe it mil be conadered a valwiMt ad& 
tion to our Botaiiieal literature. 

6. The Isle of Man : its Hiatory, Phyeical, Ecclesiaetical, Ciril, and 
Legendary. By the Rot. J. G. Cumming, M.A., F.G.S., Vice-Prindpd 
of King William's College, Castletown. 8to, pp. 376, with munowii 
IllustralionB. J. Van Voorst, London, 1848. Mr Cvmming'g inttrt^ 
iiig vohitne ffiiiea ike tixott tatirfartory and compreheTitive view of At 
ttatittki and geology of the Itle of Man hitherto published. 

7. HiBtoire des Progrem de la Geologic de 1834 a 1845, par le 
Vioomt* d'Archiac, Tome Premiere. Cosmogonie, Geogonie, Physiqw 
du Globe, Gtographie Physique, Terrain Modem. Paris, 1S47, Cowt 
d'ArclUac'e very utefal aork, pvbliihing by the Geological Societi/t/ 
Parity and under the sanction of the Miniilcr of Public InetrtutiM, 
10 leell begun, wo truit tciU be continited, atid without antemtption, nM- 
withttanding the prasent disordered political state of Pari*. 

S. Eiplication de la Carte Geologiqne de la France, redigfie par 
MM. Dufrenoy et Elie de Beaumont. Tome 2. 2to. pp. 813. Parif, 
1948. The present volutHc of the celebrated Oeologieal Survey ofliYemel, 
like that already pt^lithed, is remarkaiile for its rich display offaM 
Uluitrative of the varied geognostical and aconomieal relation* if On 
rock formations of that empire. This volume ia dedicated to the Ttias 
system, including the variegated sandstone, shell litnestone, and varit- 
gated marls, and tlit Jura system, consequently including the Xinti 
and the lower, middU,and upper Oolite. These systems are illustraUd 
by 105 interesting sections and plans. It is announced that the third 
vgluTne vrill contain an accountof the remaining Neptunian formatiotu; 
and that a separate volume unli bi published, with descriptimu and 
^figuresofthe Foesil Molluscs characteristic of the different fostiUfenuM 
deposits of France. 

9. Lectures on tie Study of Chemistry, in connection with the Atmo- 
sphere, the Earth, and the Ocean : and Discourses on. Agriculture ; with 
Introductiona on the present state of the West Indies, and on the Agriiml- 
toral Societies of Barbados. By John Davy, M.D., Inspector-General of 
Army Hospitals. Longman, Brawn, Green, and Longmans. Lendon, 
1849. TlUa interesting little volume, worthy the reputation of ill 
dtstinguiihed author, cannot but prove both instmctiiie and accepttAle 
to the numerout class of readers for which it isintmided. 

10. Manual of Mineralogy ; or the Natural History of the Mineral 
Kingdom. By James Nicol, F.R.S., Assistant-Secretary to the Geologicsl 
Society of London. 8vo, pp. 576. Adam and Charles Black, Edin- 
burgh, and Longmans, London. Mr Nicol, in his Manual, one of Ih* 
best elementary works on Mineralogy lately published in our languag', 
arranges minerals according tn the system of the eeUhrated Prussian 
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: Wcia, thu* following the example of Hartnunin, in hit \ 
^ttm of Mineralogy. The method i» good, in to far as the general • 
mulry ofmmeraU it ectuiemed, but the tuant of physical character 
tiof clatKtt, tn-ders, families , and genera, rondert tlie work lemimmi- 
ttfy iitefui (ham it vioald othertBite be. to the young tnineralogitt, 
), otting to thtte omittiont, is left to the uncertain mode of dimottering 
place t^ the tpeciea m the systtm byan appeal to the ind^;c. In Ike 
M edition of Mr Nieol't Manual, aie tmnild recommend him to tafply 

I deficiency, which tee knoio he is fully competent to do. 

11. PaMSgea in the Historj' of Geology. By Professor Ramsay, of 

»«Bwity College, London, These pages contain a short, Jvdiciout, 

^ly-trrittea, and well-timed sketch of the progress of Qeolojy, tip to i 

]|MnB of the eel^ated Hvl'nn and Flayfair of Edinburgh, aulhort 1 

iu^rtsetit generally -adoptt'd specvicUive viewt in Geology. I 

Is. Tour in SutberituidEbire. By Charles St John, Esq. 2 vols. 8to. J 

II Miaray, London, 1849. These aTrtuaing volumes, a eontinuatiem I 
ttr St John's former work, will be found equal to it, in usefulness and i 
ttvtt, especially to those viho may visit the romantic vrilds and pio' j 

ie coasts of the remote Sutherland. 



List of Patents granted for Scotland from 22d March to 
22d June 1S49, 

,. To Cbahleb-H ENRv PiHis, of Poris, in the republic of Frano^ i 
nifaeturer, " improvements in preventing the oxidation of iri 
ig a coiomuni cation from his brother, Charles-EhileFirib, residing 
h March 1 849. 

S. To "William- Edward Newton, of the Office foe Patents, 66 (;han- 
r Lane, in the county of lliddlesex, civil engineer, " iraproTements in 
ihinerj for hulling and polishing rice and other grain or seeds," being 
immuuicatlon from a foreigner residing abroad. — 26tb Marth 1849. 

5. To Jakes Fletches, of Salford, in the county of Lanc^ter, maiia- 
rat the works of Messrs William Collier and Comjiany, of Salford 

" 1, machinifltfl and tool-makers ; and Thomas Fdlleh, of Salford 
1, machinist and tool-maker, a partner In the said firni, " certain 
^rovementa in machinery, tools, or apparatua for turning, baring, 
ining, and cutting metal and other materials," — 26th Marcb 1849. 
'. To WiLrsB Neilsoh, of Hyde Park Street, in the city of Glasgow, . 
tb Britain, engineer, " a certain Improvement or improveiiients ill 

gines," — 27th March 1849. I 

6. To Jeas-Adolphe Ca.btebon, of Paris, in the republic of France, 
V of the Haymorket, in the county of Middlesex, chemist, " certain 

jwovementB in dyeing."— STth March 1849. 

4. To David Hendebbon, of the London Works, In the pariah and 

mty of Renfrew, Scotland, engineer, " improvements in the luanufao- 

« of metal- coatings." — S 9th March 1849. 

", William Lonomaid, of Beaumont Square, in the cuunty of Mid- I 

ix, gentleman, " improvements in treating the oxides of Iron, an 
jtuning various products therefrom." — 4th April 184U. 
*^ VOL. XhVll. HO. XCJII. — JDLY 1849- o 
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a. Fh*hcib UiY TuoHsoN, of Ilope Street, in (be city <£ Glugv 
North Brlt&in, doctor of medicine, " an iatprovomest or improiementi 
meliing copper or other ores," — 11th April 1849, 

9. To Ci.£i>ENCE'ADQi-8TirB KcsTz, of Wandsworth, in the conntf 
Smre;, gentleman, " certain improvements in loomg for weaving," ' 
a comniuaicatioD from a foreigner residing abroad. — 11th April 184R 

10. To liABTQELENNT THiHonNiBR- AiNB, uf Amplepuis Departaa 
Du Rhone, in the republic of France, engineer, " improvement! in 
chinery for sewing, embroidering, and for malting cords or plats." — 
April isty. 

11. To Abtbvr Ddhn, of Dalaltui, chemist, " irapfovements in u 
taining and indicating the temperature and presBure of fluida" — 
April 1S49. 

12. To AtFBBD-ViNcetrr Nkwtos, of the Office for Patents, 66 
oery I^ne, in the County of Middlesex, mechuiical draughtsman, " 
provements in the manufacltire of piled fabrics," being a 
from a. foreigner rending abroad. — 13th April 1849. 

13. To Jeremiah Browk, of Eingswinrord, in the county of Si 
roll-turner, " certain improvements in rolli and machinery osod in U 
manufacture of iron, also in rolls and machinery for shaping or faafaio 
ing iron for various purposes." — 13th April 1S49. 

1 4. William M'Bride jun., of Sligo, in the kingdom of Ireland, 6 
now of Havre, in the republic of France, merchant. " improvementi % 
the apparatus and process for converting salt water into fresh water. a« 
in oxygenating water," being a communication froai abroad. — 16th Apr 
1849. 

15. To John Ruthteb, Engineer. Edinburgh, Scotland, " im] 
mentB in preserving lives and property from water and fire, and ii 
dueing pressure for varioiia useful purposes." — 17th April 1849. 

16. To William-Hksry Balkain, and BnwiBti- Andrew Paj 
both of St Andrews, in the county of Lancaster, manufacturing e 
mists, " improvements in the manufacture of glass, and i 
tion of certain materials to be used therein, parts of which improvemeit 
are also applicable to the manufacture of alkalies." — 17th April 1^49. 

17- To STi:pnEN White, of Victoria Place, Bury, New Koad. V 
Chester, in the county of Lancaster, gas-engineer, ■' improvements ii 
manulacture of gases, and in the application thereof to the purpoiet < 
heating, and consuming smoke ; also, improvements in lumaces, for ec 
nomizing heat, and an apparatus tbr the consumption of gases." — ^19 
April 1849. 

18. To LoBEN H'joiiTii, of Jewry Street, Aldgate, in the city of Lm 
don, " certain iniprovemects in the uee of electro-tnognetism, and its ■] 
plication as a motive power; and also other improvements in its applio 
tion generally by engines, ships, and railways." — 30th April 1849. 

19. To Jabes Habt, of Benoondsey Square, engineer, " improri 
ments in machinery for manufacturing bricks and tiles, partB of whie 
machinery are applicable to moulding other Bubstances." — 13th Apr 
1849. 

20. To Chableb .\lexandpii BnoguETTE, of Bue Neuve St Nicholas 
St Martin, in the rtpublic of France, chemist. " improvements in prin* 
ing and dyeing fibrous and other uiaterialH,"^20th April 1849. 
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!l. To Mbybr Jauods, of SpittalfieMs, Middlescjt, " certain iniprove- 
■ta in the manufacture, stamping, and treatment generally, of woven 
ricaof all kinda." — 3oth April 1849. 

tS. To James RoDHR, of DorlestoD, in tEie county of Stafford, tube-mutiu- 
tarer, and William UAOaN-RioaABDsoN the younger, of the same 
96, tabe-manufacturer, " improve men Ib in the manufacture of tubing." 
lOtb. April 1849. 

13. To Robert Oxland, of Plymoutii, chemiat, and John Oxlahd of 
same place, chemist, " improvemente in the manufacture of sugar." 
.th May 18*9. 

':. ToFREDBaicu Steiner, of Hyiidbum, neflT Accrington in thficounty 

icaster, turkey-red dyer, " impruved proceeses and apparatus to b« 

1 in the tariey-red dye, on cotton and its fabrics." — rth May 1849. 

15. To John Dalton, of Ilollingworth, in the county of Chester, calieo- 
iter, " a certain improvement or certain improvements in printing 
BOW and other surfaces." — 9th May 1849. 

16. To Alexandcb MnNKiTTuicE, of Manchester, in the county of Lan>b| 
or, merchant, " an improved corporation of matter, which is applicable^l 

K mbstitute for oil, to the lubrication of machinn;y, and for other pur— 
BB," which hua been communicated to him by a foreigner residing 
iond.— lOtb May 1849. 
S7. To Janus Anderson, of Abbotsford Place, in the city of Glasgow, 
&itain, starch -manufacturer, " a certain improved mode of sepa- 
■ different qualities of potatoes and other vegetables." — 11th May 

To Alexander Kwas, of Kirkcaldy, in the county of Fife, manu- 
Br, ■' improvements in heating apparatus, and in. applying hot and 
air to manufacturing and other purposes, where the same are re- 
.."—14th May 1649. 
S9. To Samurl Adahs, of West Bromwich, in the county of Stafford, 
improvements in mills for grinding." — 16th May 1849. 
To Rbks RtEeE. of St John Street, Smithfield, and AsTLiv 
r-PaiCB, of Mai^ate, in the county of Kent, chemists, " improve- 
tta in the maiiulacture and refining uf sugar, or saccharine mattei-s." 
let May 1649. 
, il. To Daniel Milleu, civil engineer, of No. 186 St George's Road, 
|ha city of Glasgow, in Scotland, " certmn improvements in the mode 
^rawing ships up an inclined plane out of water; for which mode a 
Kit iras granted to the late Thomas Morton, of Leith, shipbuilder, 
the 33d day of Maroh 1819, and which mode has been commonly 
l»ra as -Morton's Slip.'"— 21st May 1849. 

92. To Alphonhe GAHMEti, of Paris, in the republic of France, but 
of South Street, Finsbury, in the county of Middlesex, merchant, 
rtain improveiuents in extracting and preparing colouring matter 
MD orchil," being a communication from a foreigner residing abroad.^ 
tot May 1649. 

33. To MosKB Poole, of the Patent Office, London, gentleman, " im- 
■omemeutB in api>aratus for drawing fluids from the human or animal 
ody," being a cummunication from a certain foreigner residing abroad. 
-23d May 1849. 

34. To Williaw Newton, of the Office for Patents, 66 Chancery 
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Lane, in tbe coonty of MitUfetes, civil engiiwer. " improremenU in i 
J^oqiurd mKchliie." being k cominiitiicatum &om a foreigner iteldi 
•broad —28lh May 1849. 

35. To He!1B» Vikt. of St Maij's l-odgc. Colchester, in the com 
of Eisei, " improremeDts in propelliDg ships and oiher vessels.''- — Si 
Mk; 1S49. 

36. To Malcolh Macfa&lasi, of Tiiistle Street, in the eit; of Gb 
gow, Korth Britain, eoppeirmith, " certain improvements is nuehiH 
or apparatus for thi^ drying and fisisbing of noven fabrics."- 29tli 11 
1S49. 

37. To Eliiih Slack, of Orchard Street, in the bni^h of R«nfi) 
North Britain, ^mnianafacturer, " an improvement or Improv^nenti 
the preparation of materials to be used in tlie manufacture of teitile 1 
br!CB."~31st May 1^19. 

38. To Edward fiDCKi.ea, of the city of LondiHi, tnerchant,"! 
provementa in the manufacture of boots and shoes, also applicable 
Other purpoaei," being acommunicBtion from a foreigner residing abra 
—5th June 1849. 

39. Jacqoes IltiLOT, of Rue St Joseph, Paris, in the republic of Fiat 
raanufactuier of fabrics, " improvements in the laotiufacture of the fm 
of shirts."— 7th June 1849. 

40. To Thomas OaEEitwoon, of Ooodman Fields, in the city of L 
don, Bugar-refiner. and Frgdebick Pakkeb, of New Gmrel Lane, Sh 
well, animal charcoal ■ manufacturer, " improvements in filtering syn 
■nd other liquors." — 8th June 1849. 

41. William Tait, Ironside, in the comity of Warwick, printer i 
bookseller, " an improved method or tnethods of producing outlines 
paper, pasteboard, parchment, papier m^h^, and other like fahrioi." 
Bth June 1849. 

42. GeoKOE SiHPsoN, of Buchanan Street, in the city of Glai^ 
North Britain, civil and mining engineer, " a certain improvement 
improvements in the machinery, apparatus, or means of raising, low 
ing, supporting, moving, or transporting heavy bodies, such imprw 
ments being applicable tu various useful purposes." — 11th June 1849. 

43. To Joseph HAnaisoN, of Bhickburn, in the county of Lancaat 
machine-maker, " certain improvements in and apjilicable to looms 
weaving. "^Ilth June 1849. 

44. To WiLtiAM Gratrix, of Salford, in the county of LnncMtt 
bleacher and dyer, " certain improvements in the method or processi 
drying and finishing woven and other fabrics, and in the machinery i 
apparatus for performing the same, parts of which improTements are ^ 
plioahle to stretching woven fabrics."'— 12th June 1849. 

45. To OsoooD Field, of London, merchant, " improvements in U 
ohorg," bemg a communication firom a foreigner residing abroad.— 14t 
May 1849. 

46. To KouEHT Nelson-Collins, of Oxford Court, Cannon Street, 
the city of London, wholesale druggist, " certain improved compounds 
be used for the jirevention of injury to health under certain 
■tanoes." — 14th June 1849. 
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Oorregponding Member of the Institule of France, Sfc, lata 

Pregidenl of the Ethnological Society, and Author of " Be^ 

tearehes into the Physical History of Man.'' By ThoMAI 

HODGKIH, M.D.* 

James Co wles Priouard was born on tlie 1 1th of 2d month 
eb.) 1786, at Ross, in Hereford sLire, where Ma family had 
ided for several generations. His parents were membera 
the Society of Friends, and in its principles ho was himselfj 
tacated. Afttr the usual prcliminar}' school education h«^ 
le choice of tlie medical profession, in which he vt 
Lcted in the London Hospitals, and afterwards in the Uni- 
rity of Edinburgh, where he took his medical degree ; the 
ibjectof his Thesis being the Physical History of Man. In 
10 Le settled at Bristol as a physician. There, towards tha J 
lae of the year 1813, he brought out the first edition of hii 
lebrated work, "On the Physical History of Man." Thel 
ewB which he had at that time adopted, and the scope em- 
by this work, the extension of which in subsequent 
B occupied so large a portion of his attention, and 
itly procured him uniTCi'sal I'eputation, cannot be better 
ited that in the Doctor's own words ; — 

The nature and causes of the physical diversities which 

laracterize different races of men, though a curious and in- 

isting subject of inquiry, is one which has rarely engaged 

e notice of writers of our own country. The few English 

thors who have treated of it, at least those who have entered 
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into the investigatjoo on physiological grouoda, have, for the 
most part, maintained the opinion, that there exiBt in nianfcind 
several distinct speciea. A considerable and very respectable 
class of foreign writers, at the head of wliom we reckon Buf- 
fon and Blumenbach, have given their suflFrages on the con- 
trary side of tUia question, and have entered more diffuaelj 
into the proof of the doctrine they advocate. 

" My attention was strongly excited to this iuqniry nianj 
years ago, by happening to hear the truth of the Moswc re- 
cords implicated in it, and denied, on the alleged impoesibi' 
lity of reconciling the history contained in them with the ple- 
nomena of nature, and particularly with the diversified cha- 
racters of the several races of men. The arguments of those 
who assert that these races constitute distinct speciea ap- 
peared to me at first irresistible, and I found no satisfactoTj 
piHKif ill the vague and conjectural reasonings by which the 
opposite opinion Ims generally been defended. I was at last 
convinced that niost of the theories current concerning the 
effects of climate and other modifying causes are in great part 
hypotiietical. and irreconcilable with facts that cannot be dis- 
puted. 

" la the course of this essay I have majntained the opinion, 
that all mankind constitute but one race, or proceed from a 
single family, but I am far from wishing to interest any re- 
ligious predilections in favour of my conclusions. On the 
contrary, I am ready to admit, and shall be glad to believe, 
if it can be made to appear, that the truth of the Scriptures 
is not involved in the decision of this question. I have made 
no reference to the writings of Moses, except witli relatioa 
to events concerning which the authority of those most an- 
cient records may be received as common historical testimony ; 
being aware that one class of pei-sona would refuse to admit 
any such appeal, and that others would rather wish to see 
the points in dispute established on. distinct and independent 
grounds." 

In this work Dr Prichard set forth the differeaoe» <rf 
colour, hair, stature, and form, and examined the value of eaA 
as an evidence of difference of race ; and inferred from tto 
oceiin-ence of these and aimiW iiHeTewtewi-saViOTft vdeati^of 
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race could not be doubted, that they must not be received as 
evidences against the unity of our spewes. He succeBsfully 
combated the old opinion that the influence of the sun, con- 
tinued through several generations, has produced the black- 
nesa of the Negro, and adduced instances in proof of the con- 
tinnance of black or brown and the white complexion through 
cumerous generations, in almost every latitude and climtite. 
He inquired into the production and pemaanency of varieties 
In man and in inferior animals; examined some of the causes 
which may tend to produce them ; and following up an idea 
adopted by John Hunter, that cultivation is a powerful cause 
of producing variety, and of lowering the intensity of colour 
animals and plants, he makes the suggestion, that civiliza- 
o has been the operative cause which has produced the 
lite varieties of the human species, of which he supposed 
bt the first pair were black . He related mauy curious facts 
Alected from several parts of the globe in support of this 
lid and ingenious theory, the announcement of which excited 
th surprise and interest. Though the Doctor ventured to 
fer this conjecture, the work was throughout an appeal to 
et and evidence: and not satisfied with merely inferring that 
Bsemblance in form, colour, language, and habits, are proofs 
f a community of origin amongst the inhabitants of distant 
lands, he adduced the instances of canoes with their crews 
tving lost their way, and being conveyed by winds or cup- 
nts to a distance of hundreds of miles across the ocean. 
^e work contains a description of the known varieties of 
in which the author adopted the division proposed by 
Sumenhach, and exhibited a great amount of research in the 
fenmber of authors from whom his descriptions were collected, 
iveu at this early period of the author's researches, a large 
lonnt of labour and erudition were devoted to the ancient 
Bigyptians and Hindoos. 

About thirt-een years intervened between the publication 
Jf the first and second editions of the Doctor's work ; and as 
growing celebrity as a physician had in the mean time 
Fused him to eminence in his profession, it may not be amiss 
here to make a digression from his history as an ethnologist, 
order to speak of him as a medical man, in which charac- 
p be n-ould have been distinguished had be WTAtei^ -woftivev^j, 
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opon ethnology. It has already been stated tliat Dr Prichard 
dUl not embrace the profession of medicine from any atrong 
and early predilection. But what is of far greater import 
ance to the study of tlio wide range of subjects which the 
Bciencc of medicine embraces, he brought to it that accurate 
observation which is the i-eault of habitual exercise ; and tbat 
aptitude for continued and varied study, whieb springs from 
the union of talent with early education, and is the surest pre- 
paration for sound professional knowleilge, and safe and suc- 
cessful practice. And I may here be allowed to remark that 
nothing is more absurd than the vulgar error, that there maj 
be an intuitive knowledge and natural gift which of them- 
selves confer on their possessors a marvellous skill in the 
healing art. Dr Prichard applied himself with as much zeal 
to the practice as he had done to the study of his profession. 
He established a dispensary. He became physician to sume 
of the principal Medical Institutions of Bnstol. He bad not 
only a large practice in his own neighbourhood, but was often 
called to distant consultations. Notwithstanding the en- 
grossing; nature of these occupations, he found time to pre- 
pare and deliver lectures on Physiology and Medicine, and 
wrote an essay on Fever and one on Epilepsy, and sabae- 
quently a larger work on Nervous Diseases. 

Amongst the patient.i who came under the Doctor's care in 
public practice were the inmates of a lunatic asylum ; and 
combining the results of hia own observation and experience 
with that laborious research which he was aecustomed to em- 
ploy on all the subjects to which be directed his attention, 
he was enabled to produce an excellent treatise on Insanity, 
which was first published as one of the articles which he con- 
tributed to the " Encyclopaslia of Practical Medicine." 

Notwithstanding his numerous avocations, Dr PrieharO 
continued hia literary and scientific studies ; yet many of these 
had more or less a bearing upon his favourite subject — the 
History of Man. He acquired the German language, in which 
so many profound works on philology and history are com- 
posed ; and as an excercise,he prepared and published, in con- 
junction with his friend W. Tothill, a translation of Muller's 
General History, He wrote an article on the Mithridatea of 



m 



Biographical Sketch oj Or l'ric/iar<l. 209 

&.delung. He continued his researches on Egyptian mytho- 
ogy and histoiy, in which he investigated their relations to 
hose of India. He contrihuted various articles to reviews and 
iher periodicals, of which I have not been able to obtain a 
smplete list, but the following may be mentioned ; A paper 
Snowden — three papers on the Mosaic Cosmogony, in 
^lloch's Journal — Papers on the Universities — on the Zodiac 
-on Isis and Osiris — on Fain and Schlegel — Articles on 
telirium, Hj-pochondriasia, Somnambulism, Animal Magnet- 
im, Soundneaa of Mind, and Teniperament, in the " Cyclo- 
sedia of Practical Medicine ;" and several chapters on similar 
ibjecta in the " Library of Medicine." Also a small volume 
I Insanity connected with Jurisprudence, and a highly in- 
resting essay on the Vital Principle. 

The study of the Hebrew language was alike congenial to 
is religious feelings and to his philological taste. An essay 
a the Song of Deborah, which he wrote for the gratification 
f his friends, is an interesting piece, in which, though short, 
le Doctor appears in both characters. 
Study was so thoroughly identified with his life, that even 
he hours which he could spare from social intercourse were 
nade subservient to his literary pursuits, and Grei^k readings 
pith a few learned friends occupied the time which other men 
evote to light or frivolous pursuits. A poetical translation 
r the Birrie of Aristophanes may be mentioned amongst the 
■uits of these hnrw subaecivee. 

In the year 1826 tlie Doctor published the second edition 
pif his " Researches into tlie Physical History of Man." In 
be interval of nearly thirteen years which had elapsed, he 
bad not only collected a great amount of valuable materials, 
(rat had brought to bear upon the difBcult questions which 
Mb subject presents a variety of collateral knowledge for 
(heir elucidation, thereby not only enhancing the value of his 
"wn researches, but pointing out to future inquirers the path 
to truth, in which he made such important advances. In the 
Srst volume he treated largely on the curious subject of the 
lifiiision of organised beings, both vegetable and animal, 
nitering into a most minute examination of a question which 
!bad previously occupied the attention of the great Linuieus, 
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w)io maintained, tlmt in every apecies of plants, as well a8 
of'animalB, only one pair was originally produced. "Unum 
individiiuin ex hermaphroditic et unicuni par retiquorum 
viventium fuisse primulAa creatum Sana ratio videtnr 
clarissime ostendere." 

In this edition increased prceision was given to character- 
istic dilTerenceB of form, complexion, hair and stature, the 
circuniBtAnces under which they occur, and the caoseg by 
which they may be influenced. The descriptions of the nnme- 
roiiB families of mankind were greatly multiplied, and at the 
same time given with greater minuteness. But it must be 
observed, that in a work of this kind the author's own personal 
observations must, even in the case of a great traveller, be 
comparatively limited ; whilst the author who writes in hia 
own lixed residence, though he enjoys the largest amount of 
collect«d materials, must nevertheless be subjected to the 
wrious inconvenience of being supplied with statements which 
may be eitlier seriously defective, or absolutely inaccurate, 
without his being able at the time to con-ect or even to de- 
tect them- Renewed research and the division of labour are 
indispensable for the completion of the task, in the progress 
of which there will be much to interest and reward theethno- 
logist who will take Dr Pricbard for his guide and instructor, 

The diffusion of mankind presents one characteristic of the 
highest importance for its elucidation, which is altogether 
peculiar tu mir species. The characteristic to which I allude 
is that of lan^fuage. It may be said, that in this respect it 
resembles many other characteristics resulting from thepio- 
gresaive cultivation of successive generations, which is llie 
peculiar privilcfje of our race. Language, it is true, is sub- 
jected to the influence of this progressive cultivation, and 
preserves an important record of its advances. Yet there is, 
nevertheless, something peculiar in the subject of languaf^e, 
which places philology, as applied to the study of the human 
race generally, in a most exalted and important position 
amongst the abstruse sciences. I have only to appeal to the 
elaborate disquisitions of our learned associate, Dr Latham, 
for the proof of this assertion. 

But to return to Dr Pricbard. The philological portion of 
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le subject, in the second edition of the worii, was greatly 

iriched by a survey of the different relations of languages to 

Ich other ; by the announcement of his discovery of the afli- 

ity of the Celtic languages with Sanskrit and other mfmbers 

'the Lido-European family ; and by a tabular view of the 

30Wn families of man, with their localities and languages, 

Tanged according to their geographical distribution. 

The affinities of the Celtic languages formed the subject of 

separate volume, which Dr Prichard published in 1831. 

To facilitate the appi-eciation of the value and importance, 

I well as of the difficulty of the discovery which it was the 

gect of this worli to exhibit, I may perhaps be allowed to 

fer a. few brief remarks on the allinities of languages. 

Th« degrees of affinity which may exist between languages 

« 80 very various, that it is absolutely necessary to define 

e meaning which it is intended to attach to the term affinity, 

I applied to languages. For want of a right understanding 

this term, I have heard men, learned in many languages, 

riously diaagi'ee as to the admission of such aflinity. There 

e differences so slight as merely to affect the modification 

words evidently the same. They scarcely affect the mutual 

telligibility of the parties who use them. There is no dis- 

lie as to the identity of their language, and the differences 

e regarded as i/ta/ecfjc ; but let parties meet each other with 

somewhat greater difference of language, which prevents 

leir interchange of ideas, and they will probably separate, 

:h saying that the other speaks a different language. Such 

for example, might be the case were a Frenchman to meet 

■witii a Spaniard or an Italian, provided both parties were 

uiedncated men. Yet the philologian, whether he regard the 

grammatical structure, or the derivation of the most ordinary 

Words, would not hesitate to pronounce that the two languages 

are very closely related ; and most readily to admit that they, 

'imd a tew other European languages, such as the Portuguese 

Mid the Provencal, are twigs of the same bough. If one of the 

Jiarties had happened to be a German or an Englishmen, there 

trould have been the same mutual difficulty of comprehension ; 

bat the philologian would pronounce that the difference was 

more considerable ; that instead of being twigs of the same 
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bough, they might belong to boughs of the same branch. But 
besides discovering such a connection as would indicate this 
degrpe of community of origin, he would discover many nordi 
80 far common to both, that they might he compared to Uie 
artiticial union which the horticulturist may effect between 
branches towards their extremities after they had forked i^ 
below. It is in relation to the connection of languages, u 
branches proceeding from a common arm of the same trw, 
that modern philologians have made such great and important 
discoveries. Amongst the most remarkable of these disco- 
veries is that of the affinity demonstrated by Jules Klaprotli 
and some other German Philologists, between the Sanskrit an<l 
some otlier dead and living Asiatic languages and the Greek, 
Latin, German, and other langaages, boughs of the same 
branch. The Celtic dialects, the remnants of the most ancient 
and westerly of the European languages, had not been shewn 
to belong to the same principal branch or arm : and I believe 
that it was doubted if such connection existed, until our late 
President, by means of his extensive acquaintance with nn- 
merous languages, and by a sagacious as well as perserving 
investigation of characteristics exhibitedby the mode in which 
the changes of words and Byllables are brought about, WM 
enabled to make evident a connection dependent on community 
of origin, which must have existed at a most remote period, 
anterior to tradition as well as to history. 

When we consider that there are languages so distinct Uiat 
they cannot be broughtwithin that very distant affinity which 
has been jiroved to exist between the Celtic and the Sanskrit, 
but which may be assembled together in one common group, 
like thatwhich comprehends the American languages, amount- 
ing to some hundreds in number, and spoken from the North 
Fi-ozen Ocean as far South as Terra del Fuego, by numeroon 
tribes resembling each other in physiognomy more closely tbAD 
the inhabitants of different districts of Great Britain, some 
idea may he formed of the interest as well as of tlie magui- 
tudo of llie subjects which engage the attention of an Ethno- 
liigist who, like Dr Prichard, applied himself to the study of 
the human race as a whole. 

If the accession of woi-ds received from a language of the 
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une stwck niay be compared to tlie o[>ftrfl-tiuns of horticultu- 
at£ who unite the branchea of the same tree, or if they more 
early resemble the anastomoses of bloodvessels, there are 
iBtances in which languages receive isolated worda from lan- 
ua^B of the most distant and distinct groups, which may be 
impared to the insertion of a gralt from a totally different 
?ee, or to the still more remote connection which exists 
etween a parasitic plant and the tree to which it is attached, 
^familiar example of such introduction is furnished in our 
doption of the word laboo from the South Sea Islanders, 
low, it is possible for many such additions to be made, and 
bdieed they have actually' taken plnce in the opposite direction, 
le Polynesian language being enriched by European words, 
rithout any evidence being afforded of affinity between these 
imote languages. Such accessions, however, become im- 
nrtant Ethnological characteristics, affording, it may be, the 
mlyrecordsof the communications which have existed between 
listinct people. The history of the widely spread Folyneslan 
t»ce seems to admit of some such elucidation, from the traces 
vrbich have been left by such introduction of Asiatic words. 
It will be readily understood, that, by a man of Dr Prichard's 
learning and strong predilection for linguistic study, the philo- 
logical element of Ethnology would be by no means under- 
tated. In two able Reports, which he presented to the British 
Association for the Advancement of Science, he assigns to it 
ita true and important place. In the Report of 1832, he suc- 
lessfully employed it as a corrective of classification founded 
m external characters only, which had led even the great and 
learned Cuvierto fall into palpable inaccuracies in his princi- 
A divisions of the human race. 

In 1838, Dr Prichard published an Analysis of the Egyptian 
Mythology, which was a considerable extension of a former 
Vrorlt which he had published on the same subject, with a 
tical examination of the remains of Egyptian Chronology. 
This earlier treatise had arrested the attention of German an- 
'tiquarians,and the distinguished Professor A. W. von Schlegel 
liad published a translation of it, with a preliminary essay. I 
indebted to our associate, B. W. Nash, a common friend. 
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of Br Prichardand myself, und who is also an Egyptifrai 
quitrian, for the following notit-e of these works. 

The discoveries of Dr Yuiing, founded upon the inscripljon 
of the Rosetta stone, and the labours of De Sacy and Akcrblad, 
had awakened great Interest in Egyptian research is the ininiia 
of the leumed of Europe, The great work of the French 
Scieutifie Cummission, chief produi^t of Napoleon's Egyptian 
expedition, had revealed the grandeur and extent of the re- 
mains of antiquity preserved in the valley of the Kile. T!« 
publication of M. Champollion'a Letter to M. Dacier, in 1822, 
eontaiuiug his hieroglyphic alphabet, gave promise tltattbe 
ohsuurity which had so long enveloped the monuments of 
itncient Egypt would at length be dissipated. But, at the time 
whenDrPrichard publishedhis "Analysis,' the interpretation 
of the Egyptian historical monuments was a matti-r of hope 
and expectatiun only. It was not until the following year 
(1824), that Champollion's important work, the ' Precis da 
SystemeHitroglyphiqnedes AnciensEgyptiens,' was present- 
ed to the public. The labours of Dr Prichord were there- 
fore unassisted by and wholly independent of those monumen- 
tal records which form the groundwork of recent Egyptian 
research. 

But Dr Pricbard was no mere Egyptologer. He took hia 
stand upon a higher and broader ground, and treated the sub- 
ject of Egyptian history as a branch of general ethnology, — A 
chapter in the great book of the Universal History of Mankind. 

In his own words, in the preface to the first edition of bis 
" Analysis," in 1823, the motive which originally induced him 
" to enter on the inquiries contained in this work, was the de- 
sire to elucidate, through the mythology of the ancient Egj'p- 
tians, the i-elations of that people to other branches of the 
human family." It had frequently been asserted, and amongst 
others, by ChampoUion, that the Egyptians were a peculiarly 
African people, altogether distinct from the races of the 
Asiatic continent, and even wholly separate in origin from 
the rest of mankind. 

It was particularly necessary for Dr Prichard to examine 
into the groundwork and foundation of such an opinion, bo i 
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rely at variance with the views deduced by him from his 

hnological researches. The method which he pursued in 

le inveBtigation, in this pai^ii;iilar work, was a eompai'ison 

' tfae mythological and philosopbic doctrines and civil iasti- 

itions of the ancieut Egyptians with those which were de- 

iloped among the worshippers of Brahma in Eastern Asia. 

be language of ancient Egypt was so entirely unknown, that 

) assistance could be derived from tliat source ; the only 

sthod, therefore, which could be followed with any prospei;t 

'success, was the kind of analysis and comparison entered 

1 by Dr Prichard. The result of this analysis undoubtedly 

"eaents a remarkable series of striking points of resem- 

aace, in mythic dogmas, religious ceremonies, sacerdotal 

istoms, cosmogonic and physical doctrines, and even, to a 

Brtain extent, in civil institutions. 

This treatise was translated into the German language at 

le wish of Professor Welcke, of Bonn, and a preface to it 

ritten by the learned archEeologist, Augustus William von 

cblegel. Professor Schlegel, while paying a just tribute to 

le learning and acuteness of tlie author, and to the profound 

loracter of the work in question, combats the general con- 

lusion derived by Dr Prichard fi-om his comparison of Egypt 

itb ancient India, in regard to the most important elements 

F their reli^on and political constitution. That general 

Emclusion is, " that the same fundamental principles are to 

traced as forming the groundwork of religious institutions, 

philosophy, and of superstitious observances and ceremonies 

tmong the Egyptians and several Asiatic nations, mure es- 

leially the Indians." It would be out of place here to enter 

It length into the character of the evidences adduced by Dr 

Pridiard in support of this conclusion. The treatise itself 

presents an ample and methodical arrangement of the autho- 

ities on the subject of Egyptian mythology and philosophy, 

Sum tlie writings of Pagan and Christian authors. What 

remains of ancient literature and philosophy, bearing upon 

Egyptian history, has been copiously collected and carefully 

^>plied to the illustration of this obscure and intricate branch 

of the history of mankind. As in all other of Dr Prichard'a 

writings, there is no straining uf evidence to support 
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favourite hypothesis, but a careful statom^tit of fscts and ci^ 
(.-urn stances, with u view lo the elucidation of truth. The 
conclusion drawn from the remarkable coincidences and re- 
latioDB wiiich Dr Prichard pointed out as existing hetwee* 
Egyptian and Indian modes of thonght, has received 
dcrable Bup{>ort from a quarter the Inast expected. Recent 
inveKtig&tions into the structure of the old Egyptian language, 
revealed to us by the auccessfuJ interpretation of thehiero- 
grammatic writing, have demonBtrated an early original con- 
nection between the language of Egypt and the old Asiaiie 
tongues. By this discover}-, the Semitic barrier interpoied 
between the Egyptian and the Asiatic races is broken down, 
and a community of origin established, which requires the 
hypotliesie neither of the immigration of sacerdotal colonies, 
nor the doubtful navigation of the Erythrasan sea. The pro- 
found views which led Dr Prichard to assert, tliat, " altboBgh 
many obstacles present themselves to the snpposition that 
direct intercourse subsisted between the Egyptians and the 
nations of Eastern Asia, there appear, even on very super- 
tieial comparison, so many phenomena of striking congruity 
in the intellectual and moral habits, and in the peculiar yha- 
racter of mental culture displayed by those nations, and pu>- 
ticularly by the Egyptians, when comparid with the ancient 
Indians, that it is extremely difficult to refer all these analogteB 
to merely accidental coincidence," have thus been remarkably 
confirmed. His compariBOQB of individual personages of tiie 
mythologic system of either nation may not bear the test of 
meaaurement by the more extended knowledge of the subject 
which a quarter of a century has produced ; but the terms 
of the general conclusions which are deduced from his " An- 
alysis " may be fairly taken to be past all dispute. 

The " Critical Examination of the remains of Egyptian 
Chronology" is a remarkable monument of Dr Prichard's 
sagacity, and of his aptitude for the elucidation of an obscure 
and intricate subject. The difficulty of the task which he 
here undertook he has not overrated, when, after laying be- 
fore the render the lists of Manetho and Eratosthenes, the 
old Chronicle, and the dynastic chronology of Herodotus and 
DiodoruH, he says, " nothing can be moi-e discouraging than 
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e first survey of the fragments we have eittracted. When 
first examined tliese fragments, with a view of computing 
am them the Egyptian clironology, they appeared to me to 
an inextrieahle tissue of error and contradiction. I re- 
ited my attempt several times, at intervals, before I ob- 
ined the smallest hope of success, or a ray of light to guide 
e throngli tho labyrinth. At length I tliought I discovered 
clue, which I have followed, and have persuaded myself 
»t it has enabled me to unravel the mystery." 
niat clue was discovered hy the same kind of inveatiga- 
jry process which has been applied in all Dr Prichard's re- 
Borches, — the obtaining fixed points of coincidence or agree- 
lent, with which to form a standard of comparison for appa- 
ently discoi'dant materials. 
Discordant as the several lists of the Egyptian Fbaraohs 
)peared, there were various points of agreement and cor- 
iBpondence between them, clearly demonstrating a derivation 
ora some common source. The collation of the various 
sts, thus shewn to possess a certain authenticity, produced 
series of historical synchronisms, which served as fixed 
)int8 for computation in an upward and downward direction. 
Rejecting the untenable doctrines of Marshara and Scaliger 
I to the contemporaneous character of the several dynasties 
'. Manetho, and the division of Egypt into various districts 
and independent kingdoms, whose sovereigns appear in the 
iBts in a false order of succession, Dr Prichard commenced 
by treating the various historical fragments as authentic 
Liatory, whose discrepancies were capable of being recon- 
^led by the application of judicious critical comparison. Pro- 
lessor Schlegcl imputes to him, as a fault inherent in an 
Bnglish author, a want of frankness and of freedom from 
iirejudice, which causes him to incline, in his chronological 
views, " to the errors of the Harmonists, who, for the last 
1500 years, have been vainly labouring to bring into seeming 
accordance the contradictions of the so-called profane his- 
tory and of tlie traditons which are deemed sacred.'' How 
I little this reproach, if it be one, was deserved, is evident, not 
I only from the general tenor of the investigation pursued, but 
I from the author's own statement of the rule hv which he wft?, 
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guided in his research, " Various attempt*," says Dr Pri- 
chard (Cri/ieaf Eiam., p. 88), " have been made to reconcile 
the chronology of Manetho with that of Moaes, Perizonioa 
allows the Egyptian annalist to be correct through the lattw 
half of the chronicle ; bnt not knowing wbat to do with Uie 
first fifteen dynasties, he boldly erases them at once, and de- 
clares them to be a forgery of the author, He has been fol- 
lowed by several later authors, particularly by Dr Halts. 
This way of proceeding is more like cutting the Gordisn 
knot than untying it. We have no right to act in so sum- 
mary a manner. If we cannot reconcile the antiquity as- 
sumed by the annals of one nation with the dates assigned 
for the origin of empires and of the world in the recorda of 
the others, we have no other course to pursue than to ac- 
knowledge the contradiction between them. We may have 
good reasons for placing confidence in one record rather thaa 
another ; but we have no right to cut off from the archivei 
of Egypt all that extends too far, as if we were shortening 
the limbs of Procrustes, and then pretend that we hare re- 
conciled them with the computation of the Hebrew Scrip- 
tures. 

" But though we ought to abstain from new modelling the 
Egyptian antiquities after the pattern of the Hebrew,no objec- 
tion can be made to our comparing all the documenta we poa- 
Be3s that relate to the chronology of Egypt, and endeavouring 
to find some method of reconciling them with themselves. We 
are only hound, while proceeding in this attempt, to exclude 
all prejudice in favour of those particulai- methods that lead 
to conclusions which we are, from other considerations, in- 
clined to adopt.'' 

These are undoubtedly the sentiments of genuine historical 
criticism. 

The view taken by Dr Prichard, founded on the internal 
evidences of the documents themselves, as to the relative cha- 
racters of the lists of Manetho and Eratosthenes, is in it* 
leading features, and especially as relates to the earlier period 
of the Egyptian chronology, fully borne out and confirmed by 
later experience. 

The conclusion deduced from a comparison of the lists that 
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; third, fourth, and sixth of Mauetho contain a 
CMeval with that of the first twenty-two sovereigns of the 
l<atenculns of Eratosthenes, is very nearly the same with that 
rived at by the Chevalier Bnnsen, aided by an examination 
'original and all but complete monumental and documentary 
ironological records of Egypt. Bnnsen makes the first 
renty-twosovereignsof Eratosthenes correspond to thefirat, 
lird, fourth and sixth dynasties of Manetho, rejecting from 
e list nf Manetho the second and fifth dynasties, as had 
tea done by Dr Prichard. 
That in other points the chronological comparisons instil,] 
[ted by Dr Prichard should not have been confirmed by scb* I 
quent disoveries, is by no means extraordinary. Unaided 
• the evidence derived from the monuments, the analysis of 
^ptian chronology, immediately subsequent to the Hyksc 
minaAion, is far more difficult and more intricate than ffvM 
B preceding period. To the conqnering monarchs of thfl,! 
ghteenth and nineteenth dynasties are ascribed the mythiff 
id traditions which belong of right to tho heroes of a remotes 

; and an investigation, based of necessity solely o 
irison of names and fragmentary historical notices of indi- 
3ua1 sovereigns, is inTolved in an endless maze of conflicting 
Btimony. Professor Schlegel has truly observed of this 
Tteatise, that the learned industry and the intelligence of the 
procedure of its author are worthy of all commendation ; and 
it may be safely affirmed, that its prodnction at a period when 
the chronology of Egypt was almost a blank in history, ia a 
endoring testimony to the critical acumen and profound sa-. I 
gacity, no less than to the extensive learning, of its author. 
Dr Priehard's singularly retiring manners kept him much 
aloof from public affairs ; yet, when occasion required it, he 
could exert himself with successful zeal. He felt personally 
interested in the importance of placing the means of a liberal 
education within the ready access of the youth of Bristol ; and 
with the co-operation of several gentlemen in his neighbour- 
hood, amongst whom may be mentioned his particulai' friends 
Eden, Tothill, and Conybeare, he established the Bristol Col- 
lege, and he had the satisfaction of seeing one of his own sons 
mongst the firstwho acquired distinction under its professors. 



Jbdoi 



220 Biographical Sketch uf Dr Priehar<i. 

Dr Prichard'B iQt«reiit in the varieties of the humai 
wus nut, limited tu making their physctal charaetera, their lu- 
puiigpK, their manners, and often obscure history, the objects of 
Bcientilic or learned research. He felt the interest of a philao- 
thropist and a Christian, in the protection and amellorationof 
the weak and oppressed branches of the human family. He 
hailed tho formation of the Aborigines' Protection Society.snd 
was one of its early advocates. Though his residence A 
Jlristol did not allow him to take an active part in the Sodetj, 
his name was on the first list of its honorary membcra ; and 
1 may be allowctl to quot« (be following passage from bit 
pen, which was printed in one of the earliest of the Societj"! 
publi rations : — - 

" T much regret that circumstances over which I have no 
control will prevent roe from attending the Anniverearj 
Meeting of the Society for the Proteetion of the Aboriginea. 
I hardly need say to you that there is no undertaking of 
this comparatively enlightend, and, as I trust it may be 
called, Christian age, which appears to me calculated to ex- 
cite a deeper and more lively interest than this truly admi- 
rable ttttempt to preserve from utter ruin and extermination 
many whole tribes and families of men, who, without such 
interferencp, are doomed to be swept away from the face of 
the earth. Certainly there is no undertaking of the present 
time that has a stronger claim on humanity, and even on the 
justice of enlightened men. For what a stigma will be placed 
on Christian and civilized nations when it shall appear, that, 
by a selfish pursuit of their own advantage, they have destroy- 
ed and rooted out so many families and nations of their fel- 
low-creatures, and this, if not by actually murdering them, 
— which indeed appears to be even now a practice very fre- 
quently pursued, — by depriving them of the means of subsis- 
tence, and by tempting them to poison and ruin themselves. 
For such a work, when it shall have been accomplished, the 
only excuse or extenuation will be, just what the first mur- 
derer made for the slaughter of his brother ; and we might 
almost be tempted to suppose that the narrative was designed 
to be typical of the time when Christianized Europeans Bhall 
have left on the earth no living relic of the numerous races 
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"vrlio now inhabit distant regions, but who will soon find their 
allotted doom, if we proceed on the method of conduct thus 
fiur pursued, from the time of Pizarro and Cortez to that of 
oar English Colonists of South Africa. But independently 
of the claim of humanity and justice which this admirable 
undertaking presents, there are numerous points of view in 
which it is particularly interesting to the philosopher and to 
men devoted to the pursuit of science. How many problems 
of the most curious and interesting kind will have been left 
unsolved if the various races of mankind become diminish- 
ed in number, and when the diversified tribes of America, 
Australia, and many parts of Asia, shall have ceased to exist ! 
At present we are but very imperfectly acquainted with the 
physiological character of many of these races, and the op- 
portunity of obtaining a more accurate and satisfactory know- 
ledge will have been for ever taken away. The physical his- 
tory of mankind, certainly a most interesting branch of human 
knowledge, will have been left for ever imperfect, and but 
half explored," 

I know that Dr Prichard had the Aborigines' Protection 
Society in view in giving an important paper on the Extinction 
of Races, to the British Association for the Advancement of 
Science at its Meeting in Birmingham in 1838. 

On accepting the office of Inspector of the Lunatic Asylums, 
Dr Prichard relinquished private practice, resigned his post 
as Physician to the Infirmary, which he had held for more 
than twenty-six years, and transferred his residence from 
Bristol to London. To this change our Society is indebted 
for the privilege which we have enjoyed of having the great- 
est of ethnologists as our President. He succeeded our first 
President, Sir Charles Malcolm, to whose able exertions at 
its origin, and during the progress of its formation, the Eth- 
nological Society of London is incalculably indebted. 

After his settlement in London, Dr Prichard completed the 
third edition of his work, which extended to five closely- 
printed volumes, forming a mass of learned and scientific re- 
search and laborious compilation far superior to anything 
which had been previously produced on Ethnology, and 
scarcely anrpassed in the literature of any ot\ieT ^e\ew^^. 

VOL. XLVIL NO. XCJV. — OCTOBER 1849. ^ 



2S3 Biographic-it Sketch of Dr Prickarii. 

In tliis Edition Dr Prichard introduced the distinctiTe : 
Utiuna of Stenobregiuate and Platybregraat*, as ebaractffl- 
isticn of different forms of skull ; and he subseqaentlj gan 
directious for the different aspects in which skulls are to be 
viewed for the purpose of noticing ethnological points. A 
somewhat analogous service has beea performed by the di»- 
tinguisbed Professor Retzius of Stockholm, who, having de- 
voted special attention to this part of Ethnology, has claasified 
tiatioDS according to the prevalent fonna of their heaila, lUii 
employed the distinctive terms, Dolico-cephalic and Bracbj- 
cephalic, each of which are again divided into Prognate and 
Orthognate. 

Having myself paid some attention to the ethnologic^ 
grouping of human skulls, I must confess that I have foonj 
very considerable difficulty in adopting points of cbai-acter- 
istic difference ; and in ibis very difficulty I find an argument 
in favour of the unity of our species, and of the difference* 
which we observe being those of variety only, I cannot ad- 
duce a better illustration of this remark than that wbicbis 
affoi-ded by the skulls and portraits of American Indians. 
The unmixed Indians of North and South America form as 
well marked and distinct a group of the human race as cm 
be pointed out ; and I have noticed greater differences in tiie 
form of the head between individuals of the same tribe, than 
between those of individuals of different tribes, separated 
from each other by thousands of miles, and between whid 
the most remote connection cannot be traced. 

Having already noticed the principal divisions of the bdIk 
ject in speaking of the Doctor's previous writings, I will not 
now trespass on the time of the Society with any further ob- 
servations on this third edition. Whilst the publication of 
this great work was in progress, Dr Prichard produced ft 
smaller one on the same subject, which appeared in illustrated 
numbers, designed to encourage and popularize the study of 
ethnology by consulting the taste of the day. On the com- 
pletion of the larger work, Dr Prichard observed that he con- 
sidered his literary labours as accomplished ; yet we cannot 
doubt, that, had hia life and health been spared, his ever active 
mind and eonfinned haVite oi aW^-j sh\i.\. Vi>.tt>\ii: would haM 
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(itiniied to gratify and instruct us by further productionB 
Ilia well-stored mind ; in fact tlie subject of my last conver- 
\ with him, as we walked together from the last meeting 
'ttiis Society at which he presided, was the publication of a 
llection of plates of human skulls, illustrative of ethnology, 
lewhat on the plan of the "Crania Americana" of my friend 
r Morton, of Philadelphia. 

Jt cannot fail to be a matter of surprise and wonder, when 
e nature of the Doctor's private practice, and the character 
bis of&cial duties, which called him much from home, are 
laidered, how he was able to accomplish so much. I have 
een informed that he not only had acquired the rai-e and in- 
5laable habit of saving and occupying those detached frag- 
ents of time whicli it is most difficult not to lose, but that 
I also possessed the remarkable faculty of being able at once 
resume and proceed with his compoHitiona at the point at 
iich he hiul left them, 

r Pnohard appeared to be in possession of his usual health 
L within a few weeks of his death ; yet it is probable that 
i unusual dampness of the latter part of the last year, to 
lich may be ascribed the remarkably low and atonic cha* 
;ers of almost every case of illness, had produced a latent 
luence on his system, and prepared it to yield to the exciting 
laes which were applied. 

Se had left his home, and was engaged in one of his offi- 
d tours, when he was seized with a severe feverish attack 
lile visiting the Lunatic Asylums in the neighbourhood of 
(lisbury, on the 4th of December 1848, and was confined 
that city until the 17th, when lie was conveyed to his own 
I London. The fevei' proved to he of a rheumatic 
d gouty character, baffling all the efforts of medical skill, 
3 terminating his life, after much suffering, by pericarditis 
oflammation of the membrane containing the heart) and 
■extensive suppuration in the knee-joint. 

As a practitioner of medicine, Dr Prichard was remarkable 
|-for decision on the character of disease, and for a promptness 
I Kid energy in the application of remedies. Many have been 
iie instances where, in extreme cases, the boldness of his 
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practice was followed by nnexpectedlj liappy results, In! 
intercourse with prot'essiona.1 bretJiren aad colleagues his con- 
duct was straightforward, honourable, and geiitrous : to Vw 
patients he was gentle, attentive, and Vind. 

High moral and religious principle, a,n affectionate dispo- 
sition, an instinctive sentiment of delicacy, propriety, and con- 
sideration of the feelings of others, and retiring modesty inii 
simplicity of deportment, as much distinguished and endeared 
him in tlie domestic and social relations of life, as his litemy 
and scientific attainments elevated him to the eminence he 
held in public estimation; he furnished, indeed, a bright ex- 
ample uf the scholar, the gentleman, and the Christian. 

Dr Prichard's great attainments and learned and importaat 
works justly acquired universal reputation, and the honours 
and distinctions of Literary and Scientific Societies were 
poured in upon him. When he attended the meeting of tha 
Provincial Medical Association at Oxford, the University ecffl- 
ferred upon him the Doctor's degree. The National Institute 
of France elected him a Corresponding Member,* and he re- 
ceived the same distinction from the Academy of Medicine 
and Statistical Society there, from the Academy of Natnr^ 
Sciences of Philadelphia, the American Philosophical Society, 
the Oriental Society of America, the Ethnologial Society 
New York, the Scientific Academy of Vienna, and from other 
bodies. He was likewise Fellow of the Royal Society, and 
Memberof the Royal Irish Academy, and of the Royal Geogra- 
phical Society. 



* r cannot Jenj- mjsplf Ihe pleosurc of eUting a fact in relation H 
Doctor's sleotion to tile distinguislied honour of l?orre«ponditig Member of 
Institute of Frnnct. Whilst pnying n visit to Purin, in conversing with W 
at my friEnds ntao was a member of tlio Institute, he tallied of nomlnillng 

gOBt that of Dr Prlohaid. It wos higlily approved hy my friend, who ««■ 
lequeotlj brought it liefore hie oolleuguef, and the Doctor was elected W- 
cordingljr. 
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A, Description of several extraordinary Displays of the Aurora 
Dorealis, as observed at Prestwich, during the winter of 
1848-1849 ; with Theoretical Bemarks, By Willi AM 
Sturgeon, Lecturer on Natural and Experimental Philo- 
Bophy, formerly Lecturer at the Honourable East India 
Ck>mpany'8 Military Academy, Addiscombe, and late Editor 
of the ** Annals of Electricity," &c. Communicated by 
the Author. 

(Concluded from page 158.) 

Theoretical Views. 

With respect to the cause of this meteor, I can form no other 
opinion, than that it originates in a sudden change of temperature 
in the upper regions of the atmosphere, which gives rise to a corre- 
sponding disturbance of the electric fluid, causing extensive move- 
ments of it amongst the attenuated air and aqueous vapour, illumi- 
nating them as it spreads in various directions, according as their 
different parts are prepared for its reception and diffusion. It is no 
unusual circumstance to observe preparations as it were, during the 
evening, before daylight has disappeared, for a display of auroral 
beams or streamers after nightfall. These preludes consist of certain 
arrangements of thin streaks of nubiferous matter, floating at high al- 
titudes, and often stretching quite across the heavens, and appearing 
to converge at two opposite points near the horizon ; forming what^ 
some people call NoaKs Ark, These streaks or bands of vapour, 
when traversed by the electric fluid at the night time, become lumi- 
nous conductors, and form streamers of the aurora borealis ; display- 
ing different degrees of brilliancy, in correspondence with the atten- 
uation of the nubiferous arrangement and the quantity of electric fluid 
flowing through it. From this simple fact, which I have myself 
witnessed, and from the high probability that similar arrangements 
of still more attenuated aqueous vapour are frequently formed at al- 
titudes where they are far beyond the reach of observation, until illu- 
minated by electrical disturbances, there can appear no great degree 
of extravagance by supposing that most, if not all, streamers assume 
their peculiar forms from a like cause. It is possible, however, that 
on many occasions, the electrical disturbances may take place even at 
higher altitudes, and the light be transmitted through the thinnest 
bands of these nubiferous arrangements, which would give the ap- 
pearance of streamers or luminous beams, as decidedly as if they 
were themselves the conductors or channels of electrical transmis- 
sion. 

The streamers, which mostly constitute a conspicuous feature in 
the aurora borealis, are not oHen suddenly formed •, t)\ie^ ^<&xist^^ 
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spring from some deGnite speck in the Leavens, and wax gnii 
to their full dimensions, and then as gradually fade away. Soiw 
streamere, it is true, shoot rapidly to their full growth, and tim& 
as suddenly disappear ; but in all cases, they can be seen expanding 
lengthwise, whatever maybe the rapidity of their growth; they some- 
times lengthen in both directions, but most frequently in onedirtC- 
tion only, a circumstanoe more favourable to the idea of the n^We^ 
ous bands being the media of transit, than in the capacity of tnus- 
parent screens, permeated by an electric light from above. 

In many displays of the aurora, floods of streamers appear toBn* 
upwards, from every part of a luminous bow, which crosses tbi 
meridian in the north, and stretch to various angles of altitude to- 
wards the spectator ; some of them reaching to his zenith, wliilal 
Others terminate their career before they arrive midway, but in x 
instance do streamers spring into existence mature or full gnmi. 
This fact also gives countenance to the idea of their consistijig of 
streaks or bands of thm aqueous vapour, gradually, though rapi^j 
in some cases, illuminated longitudinally, by transmissions of thei^K- 
trie fluid. This view is still further supported by the fact that, io 
whatever direction streamers may be elongated, the point from which 
they spring is the most intensely luminous of the whole, and beoema 
tile base of the group ; from this base or starting point, the light In- 
comes more and more attenuated, until at last it softens gradually 
and melts into the normal light of the sky and is lost. This gradual 
decay of brilliancy during the progress of streamers, from their birdi- 
place to their terminal points, has every appearance of a gradual 
dispersion, and consequent attenuation of the electric fluid, as it flowi 
along the aqueous conductors, until eventually it becomes so enfeebled 
as to he incapable of displaying a sufficiency of light to be traced bj 
the eye, any further in its progress towards its destination. Hence 
also, the different distances to which streamers reach from their re- 
spective birth-places ; some fade away and are lost within a range of 
a few degrees, whilst others progress through an immense span in 
the heavens, but in all cases terminating in nearly the same nianrKr, 

Nor are these the only indications of the aurora being within ths 
limits of the atmosphere. The colour of the meteor is not that of 
an electrical light in a vacuum, nor in very highly sLttenuated air: 
hut such as would bo produced by floods of the electric fluid amongst 
attenuated aqueous vapour. The auroral light is that of a pure 
candle flame, and sometimes of a silvery white, neither of which csp 
be imitated by electrical transuiiasions through a vacuum. 

Philosophers have long been endeavouring to ascertain the heiglit 
of the aurora] arch, when displayed in the northern heavens, but 
hitherto, no two of them have arrived at similar conclusions. Some 
have supposed it to bo only a few miles above the earth's surface, and 
others have given it a height of above a thousand miles. From some 
calculations made by the late Dr T>a\Uin, Vift \n^6'Ea tt.M, " the heiglit 
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Btfae Tixmhow-lik^ arches of the aurora, above the earth's surface 
■about 150 English miles." — (Meteorological Observations, &c.) 
I If the aurora be an electrical meteor, as is now generally admit- 
■9, the northern arch, which inra-riably assumes the white flume 
W>ur, must necessarily be situated within the limits of the atmo- 
■bflre, for the reasons already stated ; the streamers also, which are 
nnerally of the coleur of the arch, are obviously within a similar 
bnge from the earth's surface, and from the hazy condition of the 
Br through which they sometimes appear to progress, added to the 
iMt, that they often conform themselves to the figure and position of 
kprtain formations of cloud, there appears much reason to believe, 
Iwt streamers are displayed within the regions of aqueous vapour. 

With respect to the apparent ascent of streamers, it is nothing 
more than the effect of perspective, and ought not to be understood, 
milt those parts of the meteor rise to a higher region from the earth s 
jbrraco ; but, in the same sense as a cloud is said to rise, or the sun, 
Boon, or any other heavenly body is understood to rise, which im- 
^ies no increase of distance between the earth and the body, but 
aere)y an increase in the vertical angle, formed by visual ray from 
" e body, and the plane of the horizon ; it is therefore the elonga- 

K— — >n of a streamer towards the zenith of the observer, that causes 
appearance of ascent or shooting upwards, and no real increase 
if distance from the earth's surface. When streamers pass the zenith, 
*»Bir increase in length gives them the appearance of a downward 
(ROtion, which is also the case, whatever may be their course, pro- 
tided the progress of elongation is from the spectator. 

From the observed influence of electrical forces in giving forms to 
nd producing intestine commotions in thunder-clouds, there is rea- 
M to infer, that similar forces are productive of peculiar forms and 
iirrangemcnts of aqueous vapour, in regions much higher than those 
[FoupB of heavy clouds ; and that electrical transmissions may be 
kDcomplished through conductors which had been formed by electrical 
jtbrces, but such formations of conducting material could take place 
iXterior to the atmosphere, where none is in existence. 

It ia a well-ascertained fact, that the electric fiuid is more abun- 
snt in the upper parts of the atmosphere than in the inferior strata ; 
•nd that this is the normal state of the air when undisturbed by 
'«Ioud£ or other causes. Hence, were this normal state to remain 
unruffled, there would be a steady equilibrium of electric forces 
i.fliroughout the atmosphere, and an electrical tranquillity would 
'.he permanently established in every part of it. Such a tranquillity, 
'wwever, cannot possibly exist in an atmosphere that is subject to 
•otinual fluctuations of temperature, moisture, and consequent 
rinds i hence the natural tendency to an electrical equilibrium is 
r being interrupted, and electric&I commotions, of more or less 
■agnitnde, are continually going on. 
When the air is highly charged with aqueous vapour, and suffers 
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& suiideu d(-prL*iiBJQn of tciiipenituri:, denai; uluuds are f 
UDKKuig rapidity, aoi the elcctj'ic Huid boing condensed 
ft liighcr ilcgree of inttniity than they tan retain it, liberals iKelf 
from this aqufous iiuprifionment in tUe shape of lightning. In tlie 
Upper regions vf the air, whoro the ineulation is much less per{«t, 
no lightiiing cloud can possibly be formed ; because the electric Sud 
finding but little resiiitance to its movements, liowerer suddcnlj iL 
may be diMtubud, by change of temperature, flows from one pan to 
another befort its intensity gets Bufficifntly h^h to fonn lightning 
or discharge it*elf in a close compaci body ; hence any sudden dit 
tui-bance of the electric Huid in the upper regions of the atmogphsR, 
insti-ad of producing lightning, would cause it to move in waveK, or 
M a diffused ocean, in those directions offering the least resiatanw; 
covenug an estensiTe area in its transit ; such an electric tide, wvur- 
ring at night-time, would be risible, and partake of all forms of the 
conducting media through whicli it passed. 

Now, it being a wcU-eBtablished fact that attenuated air is i 
bettor conductor than air of greater density, and that a vacuum U > 
better conductor then attenuated air ; and as the attenuated regions 
of the atmosphere are more highly charged with the electric fluid 
than the dense air below; analogy would lead to the inference, tl»l 
the electric Uuid is still more abundant exterior to the shell of 
air than anywhere within it ; an inference which will readily be 
conceded by those who allow titat the aurora burealis is an electrical 
phenomenon displayed at elevations far beyond the I'each of ibe at- 
mosphere. But here it is that an insuperable difficulty prosenU 
itself in finding the disturbing agent. Within the atmosphere, el«c- 
trical disturbances are easily accounted for by the influence of well- 
known agents'; but at the distance that some philosophers hiTS 
placed the aurora from the earth, such agents are not known 
exist. 

The electrical theory of the aurora borealis, as it exists at thfl 
present day, is considerably allayed with the uiagnetiiim of the eartk 
Halley appears to be the first on the list of those philosophf 
have called in terrestrial magnetism to assist in explaining th 
of the aurora borealis; but the circulating magnetic e^uvia of thii 
eminent philosopher appearing insufflcient for the views of Daltoo, 
the latter invented " au elastic fluid partaking of the properties ^ 
iron, or rather of magnetic stfel," which he placed in the upper M- 
gions of the atmosphere, in " the form of cylindrical beams," whidJ, 
when illuminated by the electric fluid, become the beams or etreamofS 
of the aurora boi-ealis ; and " the rainbow*!ifce arches," tays thi< 
philosopher, '' are a sort of rings of the same fluid, which eoeompao 
the earth's northern magnetic pole, like as the parallels of latitude 
do the other poles,* 

* MetMrologiCttl EgBBjB, p. IflS. 
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The frequent position of the auroral arch with respect to the mag- 
netic meridian, and the occasional disturbance of the magnetic needle 
during an auroral display, are well calculated to associate terrestrial 
magnetism with the theory of the meteor ; but it would be difficult 
to imagine how the extravagant appendages of Dalton could be re- 
quired to give *' an irregular oscillation to the horizontal needle," 
which amounted to no more than " half a degree" on each side of 
its " mean daily position;"* especially as the principles of electro- 
magnetism were as well known at the time the last edition of the 
Hypothesis was published (1836), as they are at the present day; 
and would as easily have accounted for the needle's movements in- 
dependently of those appendages as with them ; and although other 
observers have met with much greater movements of the magnetic 
needle during an aurora, I can see no reason for supposing that they 
were due to ferruginous matter, floating in the atmosphere, because 
the well-known principles of electro- magnetism are, independently 
of any such ferruginous elements, quite sufficient to accomplish their 
production. 

The hypothesis of Dalton, with some slight modifications, being 
that in most repute at the present day, and favoured by the views 
of some of our most illustrious philosophers, require more than an 
ordinary consideration ; and, fortunately, being expressed in terms 
that cannot well be misunderstood, it may be examined without 
any apprehensions of mistaking the principles on which it is founded. 

In order that our author might not be obscure in his views, he 
particularly states the difference between the magnetic effluvia of 
Halley, and XhQ ferruginous matter of which ho constructs his cylin- 
drical magnetic beams. " It may perhaps be necessary here, before 
the subject is dismissed,'* says Dalton, " to caution my readers not 
to form an idea, that the elastic fluid of magnetic matter, which I 
have all along conceived to exist in the higher regions of the atmo- 
sphere, is the same thing as the magnetic fluid or effluvia of most 
writers on the subject of magnetism. This last they consider as 
the efficient cause of all the magnetic phenomena ; but it is a mere 
hypothesis, and the existence of the effluvia has never been proved. 
My fluid of magnetic matter is, like magnetic steel, a substance 
possessed of the properties of magnetism, or, if these writers please, 
a substance capable of being acted upon by the magnetic effluvia^ and 
not the magnetic effluvia themselves." 

It is somewhat remarkable that, after such an abrupt dismissal of 
all preceding attempts at explanation, the hypothesis of Dalton should 
appear the most extravagant that has hitherto appeared in the his- 
tory of the aurora borealis. We have no knowledge whatever of the 
existence of this imaginary ferruginous effluvium ; nor would any 
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m^netist ever suppose tbat such a fluid, even were it admitted t» 
have au existence, would put on the form of ejfUndrical beami, mi 
at the same time adapt ttEelf into rintfs round the magnetic poles of 
the earth. Moreover, as this imi^nary fluid iB supposed to be float- 
ing within the atntoEphore, tlia hypothesis is left in a state of im- 
perfection from a want of information respecting the author's moda 
of expanding the shell of air to the thickness of 150 miles, tlie 
height at which he has placed the aurora borealis. 

Tlie same hypothesis supposes that the auroral beams " are simi- 
lar and equal in their real dimensions to one anothei'," an assertion 
by no means sanctioned by observation; but, on the contrary, perfectly 
at variance with the appearances generally. The hypothesis alsn 
supposes that the auroral beams are all "parallel to the dippinti 
needle at tlie places over whicli they appeal-;" and that " the point 
in the heavens to which the beams of the aurora appear to converge 
at any place, is the same as tliat to which the south pole of the 
dipping needle points at that place.'' With ail due respect for the 
philosophical ability and skill of Dr Balton, the cause of science hu 
a predominating claim to our regards over all other considerations 
in discussions of this nature ; there can, therefore, be no impropriety 
in stating that, were tliere no other obseiTations to discounteoanoe 
this part of the hypothesis, those on the aurora of the 17th Novem- 
ber last would be sufficient to prove its inaccuracy. 

That the auroral arches, when they appear in the north of these 
latitudes, cross the magnetic meridian at nearly right angles, is a 
fact very frequently observed, though it is by no means its uoiverul 
position. The highest point of the arch is probably iis frequently 
in other positions as in the magnetic north : it is sometimes several 
degrees eastward of the true north, at other times due north ; and, 
on many occasions, it never appears at all. To admit that the aroh 
is a visible part of a complete ring that surrounds the magaetic pole 
of the earth, and that at the same time it crosses, at right angles, 
the magnetic meridians of every place of observation, would be to 
admit a complete system of confusion — in fact, an absurdity. Ac- 
ooi'ding to Uausteen's and Barlow's maps, the curve of equai varia- 
tion that passes through Great Britain, passes also a little north of 
the Western Isles, through Newfoundland and into Hudson's Bay; 
and in the other direction, it passes through the North Sea, llie 
Shetland Islands, and thence almost direct north past Spitzbergea. 
No circular rin^ that could possibly bo imagined to surround the 
north-western magnetic pole of the earth, would answer the other 
parts of tlie hypothesis for all the magnetic meridians of that parti- 
cular curve of equal variation. In Hudson's Bay, the magnetie 
meridian would bo at right anj^les to the magnetic meridan of Qreat 
Britain ; and in many parts of the curve there would be such obli- 
quities of the magnetic meridians to each other, that but very few 
o£ them would cross tangents to tbe su^^osed ring, at right luigles, 
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and at the point of contact, — circumstances required by the hypothe- 
sis ; or, in other words, there are but very few magnetic meridians 
in this curve of equal variation, that run sufficiently close to the 
no rtJi-we stern magnetic polo of the earth, to satisfy the conditionB 
of the hypothesis. In Great Britain, and thi-oughout the northern 
parts of the curve, the magnetic meridians pass north of the pole; 
taii the im^netrc meridian, for the same curve, opposite the coast of 
Spitzbergon, would pass the magnetic pole northward upwards of 
10° of latitude. Westward, over the Atlantic Ocean, the magnetic 
meridians of this curve would approach the north magnetic pole 
«iore closely ; and in Newfoundland, the magnetic meridians would 
probably pass through that pole ; but on the American Continent, 
I'toirards Hudson's Bay, the magnetic meridians would pass the north- 
>rBstern polo, some 3° or 4° on its south side. 

I have selected this particular carve of e(]ual variation, as it 
^Stands in Professor Barlow's map, because it is that which passes 
'through the north of England, and corresponds with the variation 
at Kenda! f25°), when Dr Dalton made his observations. Had the 
selection been made on the curve of 20", which passes through the 
most western parts of Spitzbergen, through Norway, France, AI- 

Ci, and the Canary lalanda, thence across the Atlantic to Nova 
ia, Canada, and Hudson's Bay, the deviations of the magnetic 
meridians from the magnetic pole would have been much greater, 
■eapeoially in Europe, where the meridians have been more exactly 
wcertained than in any other part of the curve, — that is, through 
ttie whole of the curve from the Mediterranean to Spitzbergen ; in 
ttfaich the magnetic meridians would cross the meridian in which 
north-western magnetic pole is situated on its northern side, and 
the magnetic meridian of Spitzbergen would cross the meridian of 
the pole 15° or more north of it. In the western portion of the 
however, from Algiers to Hudson's Bay, the magnetic meri- 
dians would run sufficiently close upon the magnetic pole to answer 
the conditions of the hypothesis. But the deviation of the weBtai^ 
line of no variation, from the meridian of the magnetic pole, would 
Klone be sufficient evidence of the incorrectness of the hypothesis. 

Id alt these cases, the north-western magnetic pole is supposed to 
be situated in 69° 53' north latitude, and 93° 33' west longitude, 
aa calculated for the year 1800, which is the nearest date on record 
io 1793, the year in which Dr Dalton first pubhshed his theoretical 
TiewB of the aurora borealis, and which are those that still appear in 
tis last edition, published in 1836. 

In referring again to that part of the hypothesis which places the 
LDror&l beams " parallel to each other," and at the same time, " pa- 
"lel to the dvpping needle at tha places over which they appear," 
8 obvious, that, to fulfil these conditions, the dipping needle would 
ive to assume one and the same position, both in dip and direction, 
ail places over which the auroral beams &pi^ee.T At a.n'j invfi \K.\a.<ft\ 
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that 11, the dipping needle would hare to be parallel to one indm- 
dual right line, at all plaoes of observation, however wide apart. 
Now, without taking into coniideration the difference of dip at dif* 
£3rent places over which aaroral beams often appear at Uie same 
time* the different positions of the magnetic meridians, in the planes 
of which the axis of the dipping needle would repose at those places^ 
would be quite sufficient to shew the fallacy of that part of the hy* 
pothesis. 

It is somewhat remarkable, that neither Dalton nor any other 
philosopher that I am aware of, has taken into consideration the 
electro-magnetic forces of auroral beams or streamers, in disturbing 
the magnetic needle. These forces are brought into play by every 
movement of the electric fluid, whether ferruginous or other metal* 
lie matter be present or not, — as well in the most perfect vacuum 
as in dense air ; and when such immense floods of the electric fluid 
are put into motion as constitute a grand aurora borealis, the prin- 
cipal features of which are extensive groups of streamers, it is to be 
expected that the electro-magnetic forces of those streamers will dis- 
turb the compass-needle, causing deflections of different degrees of 
magnitude, and in different directions, in correspondence with the 
intensity and direction of the disturbing forces ; and, all other things 
being the same, the greatest deflections of the horizontal needle 
would be accomplished by electric streamers that were parallel to it, 
and, consequently, parallel to the earth's surface, at the place of 
observation. The supposition of the auroral beams being vertical, 
or nearly so, and at remote regions above the atmosphere, may pos- 
sibly have been the cause of the electro- magnetic forces of streamers 
being so generally overlooked ; but it has long appeared to me that, 
to their influence the observed disturbances of the needle are prin- 
cipally if not solely owing. 

Although the theoretical views which I have taken dispenses en- 
tirely with the ferruginous effluvium supposed to be floating in the 
air, I by no means attempt to deny its absolute existence, nor the 
existence of other metallic effluvia. My motive for contending 
against the influence of such an agent in producing auroral beams, 
is to shew that it is quite unnecessary for the purpose it was in- 
tended, and the manner in which it has been applied preposterous. 
The manner in which I have attempted to explain the several phe- 
nomena attending the aurora borealis, requires no other elements 
nor forces than those well known and understood. The same cause, 
a sudden depression of temperature, that produces lightning amongst 
the clouds, would produce an aurora borealis in a higher region of 
the air ; a depression of temperature at the earth's surface invari- 
ably succeeds a lightning-storm, and almost as certainly closely fol- 
lows an aurora borealis ; and very often both of these electrical phe- 
nomena appear at the same time, — shewing that the disturbance ex- 
tends to a great height in the atmos^kere, aad the fall of tempera- 
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tare below, that succeeds these phenomena, as well as the immense 
hail-storms that attend lightning, infer that the change of tempera- 
ture commences far above the earth's surface,- and that it progresses 
downwards with various degrees of speed. 

The observations which 1 have myself made on the predisposition 
of clouds for a display of the aurora borealis, are similar to the ob- 
servations of Captain Back at Fort Reliance, (north latitude 62° 46', 
and west longitude 109°.) "The aurora was frequently seen at 
twilight, and as often to the eastward as the westward. Clouds, also, 
were often perceived in the daytime, in form and disposition very 
much resembling the aurora.'* 

The same scientific officer observed also, that " a dense fog, in 
conjunction with an active aurora, was uniformly favourable to the 
disturbance of the needle;" and, " when seen through a hazy at- 
mosphere, and exhibiting the prismatic colours, almost invariably 
affected the needle." These observations are of great interest, both 
as regards the decomposition of the electrical light, and the produc- 
tion of magnetic disturbance ; shewing, in my opinion, that the fog 
was essential in the production of colours, as well as to the transit of 
a portion of the electrical fluid at no great distance from the needle ; 
and this view is strongly supported by the opposite effects of the 
aurora when no fog or haze was present. '* On the contrary," says 
Captain Back, " a very bright aurora, though attended by motion, 
and even tinged with a dullish red-yellow, in a clear blue sky, seldom 
produced any sensible change (of the needle) beyond, at most, a tre- 
mulous motion.''* 

There is a great difference in the character of auroral displays, 
scarcely any two being alike : some of them appear to be of such a 
complex and mysterious character as to bid defiance to scientific in- 
vestigation : whilst others develop a peculiarity of features that can 
hardly be misunderstood ; and may, with propriety, be considered as 
keys of admission to the whole. Amongst the latter may be enume- 
rated those in which are observed a predisposition of nubiferous mat- 
ter during daylight, — the luminous streaks or bands of vapour, — ^the 
waves of light that shine across the eye of the spectator, — ^the hazy 
character of the atmosphere, — and also the transcolourations of the 
light ; all of which have appeared in unusual abundance during the 
past season, or since the commencement of last autumn. 

Dr Halley gives a very precise account of the appearance of lu- 
minous vapour, haze, and streaks of light, in the aurora of 16th March 
1716. This eminent philosopher tells us, that he did not see the 



* Mr Dancer, optician, of Manchester, whilst observing the white light of 
one of the aurorae described in this paper, breathed upon a pane of glass through 
which he was looking, and immediately the prismatic colours appeared. The 
same effect is produced to passengers travelling in a close coach, and looking at 
the gas-lights through a window covered with aqueous particles ftQm. \^t««X\!i.- 
ing ; s heautiful prismatic iris is seen around the burmng gcis. 
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aurora till about nine o'clock ; but, at that time, he " immediately 
perceived, towards the south and south-west quarter, that, though the 
sky was clear, yet it was tinged with a strange sort of light ; so that 
the smaller stars were scarce to be seen, and much as it is when the 
moon of four days old appears after twilight. I perceiyed, at the 
same time, a very thin vapour to pass before us, which arose from 
the precise east of the horizon, ascending obliquely, so as to leave 
the zenitii about fiflbeen or twenty degrees to the northward. But the 
swiftness wherewith it proceeded was scarce to be believed, seem- 
ing not inferior to that of lightning, and exhibiting, as it passed on, 
a sort of momcntancous nubecula, which discovered itself by a diluted 
and faint whiteness ; and was no sooner formed, but before the eye 
could well take it, it was gone, and left no signs behind it. Nor was 
this a single appearance ; but for several minutes, about six or seven 
times in a minute, the same was again and again repeated, these 
waves of vapour, regularly succeeding one another, and at intervals 
nearly equal, all of them in their ascent producing a like transient 
nubecula. By this particular we were at first assured, that the 
vapour we saw became conspicuous by its own proper light.'' 

In this noted aurora, there was no light seen in the north till about 
eleven o'clock. '' On the western side of the northern horizon, viz., 
between west and north-west, not much past ten o'clock, I observed," 
says our author, ** the representation of a very bright twilight, con- 
tiguous to the horizon, out of which arose very long beams of light, 
not exactly erect towards the vertex, but something declining towards 
the south, — which ascending by a quick and undulating motion to a 
considerable height, vanished in a little time, whilst others, at cer 
tain intervals, supplied their place. But, at the same time, through 
all the rest of the northern horizon, viz., from the north-west to the 
true cast, there did not appear any sign of light to arise from, or 
join to, the horizon, but what appeared to bo an exceedingly black 
cloud seemed to hang over all that part of it ; yet it was no cloud, 
but only the serene sky, more than ordinary pure and limpid, so that 
the bright stars shone clearly in it." 

The Doctor next mentions " two lamince, or streaks" of light, 
" lying in a position from the north by east to the north east, and 
were each about a degree broad ; the undermost about eight or nine 
degrees high, and the other about four or five degrees over it : these 
kept their places for a long time, and made the sky so light, that I 
believe a man might easily have read an ordinary print by the help 
thereof." And again : "It being now past eleven of the clock, and 
nothing new offering itself to our view but repeated phases of the 
same spectacle. I observed, that the two lamince or streaks, parallel to 
the horizon, had now wholly disappeared ; and the whole spectacle 
reduced itself to the resemblance of a very bright crepusculum^ 
setting on the northern horizon, so as to be brightest and highest 
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imder the pole-star itself, from whence it spread both ways into the 
north-east and north-west.'' 

About the time that this aurora appeared, the variation at Lon- 
don, the place of observation, was about 18° westward; and, conse- 
qaentlj, neither the two steaks of light, nor the crepusculum in the 
north, had any relation to the magnetic meridian. The nubecula 
seen by Dr Halley, seems to have been of the same character as the 
flashes or waves of luminous vapour, seen at Prestwich during the 
aurorsB of November 21st and December 17th last ; they were ob- 
Tiously at no very great altitude, certainly within the range of 
aqueous vapour ; the colour of these waves was that of a dim silvery 
whiteness. 

I perfectly agree with Halley, Hansteen, Brewster, and many 
other eminent philosophers, in the belief of a magnetic element or 
effl avium, pervading the atmosphere, and perhaps all space ; but the 
principles of Electro-magnetism do not allow of electric currents 
traversing the magnetic lines of force in the direction of their 
length, unless constrained by other influences than any known to 
exist in the regions of the aurora boreal is. It is possible, however, 
that the theoretical views which I have here advanced may be open 
to objections that I do not myself perceive, and may require the cor- 
rections of a more diligent observer, and a sounder reasoner on the 
facts observed. 



On a Formula for calculating the Expansion of Liquids by 
Heat By WiLLiAM John Macquorn Rankinb, Esq., 
Civil Engineer. Communicated by the Author. 

Having been lately much engaged in researches involving 
the comparative volumes of liquids at various temperatures, 
I have found the following formula very useful : 

c 

Log V=B«+ — A 

Log V represents the common logarithm of the volume of 
a given mass of liquid, as compared with its volume at a cer- 
tain standard temperature, which, for water, is the tempera- 
ture of its maximum density, or 4°-l centigrade, and for other 
liquids 0° centigrade. 
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t is the tpmperature measured from tbe absolnte zero men- 
tlonci] in \uy juvper on the Elasticity of ^"apou^8. in ihe Edio- 
bui-gh New Phi lu soph ieal Journal for July 1849, and isfonnd 
by adding 274'"6 to the temperature according to tlie centh 
grade scale. 

A. B, and C, are three coDBtants, depending on the nature 
of the liquid, whose values for the centigrade scale, cwre- 
sponding to water, mercury, alcohol, and sulphuret of carbon, 
are given below. 

A. Log B. Log c. 

Water, . . 04414907 4-8987546 1-7890286 

Mercurj', . 002291S0 5-9048766 1-3703897 

Aleohol. . . 0-2613033 4-S414453 1'2S93056 

Sulphuret of Carbon, 0-2540074 4-8483872 1-2192054 

The data fi-om which the constants have been computed 
have been taken from the following authorities : — ^for water, 
from the cxpcrimente of Hallstriim ; for mercury, from those 
of Regnault ; and for alcohol and sulphuret of carbon, from 
those of Gay-Lussac. As the experiments of M. Gay-Lussac 
give only the apparent expansion of the liquids in glass, I 
have assumed, in order to calculate tbe true expansion, that 
tbe dilatation of the glass used by him was -0000258 of ite 
volume for each centigrade degree. This is very nearly the 
mean dilatation of tbe different kinds of glass. M. Regnault 
has shewn that, according to the composition and treatment 
of glass, tbe coefficient varies between the limits ■000022 and 
■000028. 

Annexed are given tables of comparison between the re- 
sults of the formula and those of experiment. The data from 
which the constants were calculated are marked with aster- 
isks. 

The table for water shews, that between 0° and 30' centi- 
grade, the formula agrees closely with the exijeriments of 
Hallstroni, and that from 30" to 100° its results He between 
those of the experiments of Gay-Lussae and Deluc. 

The experiments of Gay-Lussac originally gave the appa- 
rent volume of water in glass, as compared with that at 100". 
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They have been reduced to the unit of minimum volume by 
means of Hallstrom's value of the expansion between 4°'l 
and 30% and the coefficient of expansion of glass already 
mentioned. 

In the fifth column of the table of comparison for mercury 
it is stated which of the experimental results were taken 
firom M. Kegnaulfs own measurements on the curve, repre- 
senting the mean results of his experiments, and which from 
his tables of actual experiments, distinguishing the series. 

In the experimental results for alcohol and sulphuret of 
carbon, the respective units of volume are the voliunes of 
those liquids at their boiling points, and the volumes given 
by the formula have been reduced to the same units. 

Easpansion of Water, 





Volume as compared 


Difference 




Temperature 


with that at 4''-l C. 


between 


Authorities 


on the 


according to 


Calculation 


for the 


CeDtigrade 
Scale. 


the 
Formula. 


the 
Experiments. 


and 
Experiment. 


Experiments. 


o 




1-0001120 


1-0001082 


+ -0000038 


Hallstrdm. 


*4-l 


1-0000000 


1-0000000 


-0000000 


Do. 


10 


1-0002234 


1-0002200 


+ -0000034 


Do. 


20 


1-0015668 


1-0015490 


+ -0000178 


Do. 


*30 


1-0040245 


1-0040245 


•0000000 


Do. 


• • . 


• • • 


1-0041489 


- -0001244 


Deluc. 


40 


1-00750 


1-00748 


+ -00002 


Gay-Lussac. 


• • ■ 


* • . 


1-00774 


- -00024 


Deluc. 


60 


1-01718 


1-01670 


+ -00048 


Gay-Lussac. 


• • . 


• • • 


1-01773 


- -00055 


Deluc. 


80 


1-03007 


102865 


+ -00142 


Gay-Lussac. 


• • • 


• • • 


1-03092 


- -00085 


Deluc. 


100 


104579 


1-04290 


+ -00289 


Gay-Lussac. 


• • • 


• • • 


1-04664 


- -00085 


Deluc. 



VOL. XLVII. NO. XCIV. — OCTOBER 1849. 



R 



398 W.J.]LBHiUM^Bi^«»« 



Tempentnre 


witii tiiat mft (T a 


iM^^IMi^ 


■ 


on the 


MHvdiagto 


lUnWftfcM 


HiMiiig 


Centigrade 
8c2e. 




bbA 




tiie 
JPomnln. 


]|.B«CBnM 


BxpwteeBi- 




• 5 


1H)00000 


1-000000 


-000000 


Omo. 


90*» 


1-016338 


1-016361 


--000028 


8ai«L 


100*00 


1018134 


1*018158 


- -000019 


Onrre. 


100-59 


1-018230 


1-018267 


-•000087 


SorieiL 


♦150-00 


1-097419 


1*027419 


-000000 


Givfe. 


198-79 


1*036597 


1-036468 


+ -000129 


Series IL 


205-07 


1-037736 


1*037805 


-•000019 


Series IT. 


205-57 


1*037905 


1-087910 


--000005 


Series HL 


*300*00 


1*055973 


1*055978 


-000000 


Corra. 



j&a^aft^um of Alcohol, 





Volume as compared 


Difference 


Temperature 


with that at 78**-41 C. 


between 


on the 


aceording to 


Calculation 


Centigrade 




A,nH 


Scale. 


the 
Formula. 


M. Gay-Lussac's 
Experiments. 


cuiu 

Experiment. 


3-41 


•91795 


-91796 


- -00001 


n8-41 


•93269 


•93269 


•00000 


33-41 


•94803 


•94799 


+ -00004 


*48-41 


•96449 


•96449 


•00000 


63-41 


•98183 


-98210 


- ^00027 


*78-41 


1^00000 


1-00000 


•00000 



the Expansion of Liquids by Heat, 



239 



Exfpansion of Sulphuret of Carh< "%. 
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On the Geographical Distribution and Uses of the Common 

Oyster {Ostrea edulis.) 

The Ostrea edulis may be said to have its capital in Britain ; 
for though found elsewhere on the coasts of Europe, both 
northwards and southwards, in no part of them does it attain 
such perfection as in our seas, through which it is generally 
distributed, sparingly in some places, abundantly, and in gre- 
garious assemblages in others, chiefly inhabiting the lamina- 
rian and coralline zones. The ancient Romans valued our na- 
tive oysters even as we do now, and must have held them in 
higher estimation than those of Italian shores, or they would 
not have brought them from so far for their luxurious feasts. 

In Bishop Spratt's " History of the Royal Society," is con- 
tained the first paper of importance on the Oyster-fisheries of 
England. It is selected by the Bishop as one of the examples 
which he gives of the various kinds of papers read before the 
Royal Society at that time, and respecting it he well remarks, 
" It may, perhaps, seem a subject too mean to be particularly 
alleged, but to me it appears worthy to be produced. For 
though the British oysters have been famous in the world 
ever since this island was discovered, yet the skill how to 
order them aright has been so little considered among our- 
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selves tlint w-e see, at tfai» day. it is confined to some Darrov 
creeks of one single county." The paper is so short, con- 
cise, and important, in its bearing on the historj- of Britirfi 
ojster-fisheriea. that we transcribe it nearly entire. It 
titlnl ■■ The Histor.' of the Generation and Ordering of Green 
Oysters, commonly called Colchester Oysters," and 
thus : — " In the month of May the oysters cast their spsm 
(which the dredgers call their spat) : it is like to a drop d 
caudle, and about the bigness of an balfpeony. The apit 
cleaves to stones, old oyster-shells, pieces of wood, and sadi 
like tilings, at the bottom of the sea. which they call cultdi. 
It is probably conjectured that the spat, in t wen ty -four homt 
begins to have a shell. In the month of May the dredgers (hr 
the lawof the Admiralty Court) have liberty to catch all niannef 
of oysters of what size soever. When they have taken tieBi 
with a knife they gently raise the small brood from the cultcb* 
and then they throw the cultch in again, to preserve tin 
ground for the future, unless they be so newly spat that the 
cannot be safely severed from the cultch ; in that case tliej 
ore permitted to take the stone or shell, kc, that the spatii 
upon, one shell having, many times, twenty spats. AftorUii 
month of May it is felony to carry away the cultch, um 
punishable to take any other oysters, unless it be those 
size (that is to say) about the bigness of an half-crown pieca 
or when, the two shells being shut, a fiur shilling will rattl 
between them. The places where these oysters are ehiefl 
catched arc called tlie Pont-Bumbam, Maiden, and Cabie 
water, * • • This brood, and other oysters, they 
to creeks of the sea at Brickelsea, Mersey, Langro, Fringregc 
Wivenho, Tolesbury, and Saltcoase, and there throw ther 
into the channel, which they call their beds or layers, whei 
they grow and fatten, and, in two or three years, the smalli 
brood will be oysters of the size aforesaid. Those oystet 
which they would have green they put into pits about thi 
foot deep, in the salt marshes, which are overflowed only a 
spring-tides, to which they have sluices, and let out the seft 
water until it is about a foot-and-a-half deep. These pit^ 
from some quality in the soil co-operating with the heat 
the sun, will become green, and communicate their colour 
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he oysters that are put into them in four or five days, though 
ley commonly let them continue there six weeks or two 
lonths, in which time ihey will be of a dark green. * * 
le oysters, when the tide comes in, lie with their hollow 
downwards, and when it goes out they turn on the other 
.e ; they i-emove not from their places unless in cold wea- 
to cover themselves in the ooze. The reason of the 
.rcity of oyBters. and consequently of their dearness, is, 
tuse they are of late years honght up by the Dntch. 
are great penalties by the Admiralty Court laid upon 
that fish out of those grounds which the Court 
'points, or that destroy the cultch, or that take any 
'Btera that are not of size, or that do not tread under 
leir feet, or throw upon the shore a fish which they call 
Five-finger, resembling a spur-rowel, because that fish 
itK into the oysters when they gape, and sucks them out. 
* The oysters are sick after they have their spat; 
June and July they begin to mend, and in August are 
irfectly well. The male oyster is black-siek, having a black 
ibstance in the fin ; the female white-stch, having a milky 
ibstance in the tin. They are salt in the pita, salter in the 
tyers, saltest at sea." 

From this old paper the greater part of the matter coa- 
ttuoed in articles on the subject of oyster- fisheries in the seve- 
tal EneyclopiediaB has been derived. In the earlier volumes 
of the "Philosophical Transactions" are several notices on 
the subject of oysters, especially a short account of the spat 
by the celebrated Leuwenhoek, and a letter from the Rev. 
Mr Rowland to Dr Derham, in which it is stated that though 
I the beds in the Mcnai furnished then (1720), as they do now, 
■ abundant oysters, twenty-four years previously none existed 
in the locaUty ; they were originally laid down there by a 
private gentleman. These beds are now recruited from the 
L Irish coast. 

In order to obtain the most recent information respecting 
the oyster-beds which supply the London market, the extent 
of the supply, and the opinions of those practically concerned 
in their management, and in the sale of their products, on 
^points in the history and value of what may be termed culU- 
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vated oysteri, we drew ap a lerieB of ijoeriM, to whiebt 
ohiefl J through the obliging interest taken in the inquiry bj 
Mr J. S. Sweeting, of 169 Cheapaide, we- have reeeiVedfron. 
that gentlemauy and from other well-informed quarters, veiy 
full replies, the results of which we now give in a condensed 
form. 

The oyster-beds from which the principal supply for the 
London market is procured, are those of Whitstable, Boches- 
ter, Milton, Colchester, Bumham, Faversham, and Qoeenbo- 
rough, all artificial beds, furnishing mBiivee. &nc» tiie intro- 
duction of steamboats and railrods, considerable quantities of 
sea-oysters are brought from Falmouth and Helf<Nrd in Oom- 
wall, from the coast of Wales, the Isle of Wight, and neigh- 
bourhood of Sussex, and even from Ireland and Scotland, aftor 
the winter sets in, as before they would not keep fresh enough 
when brought from long distances. The supply derived from 
natural beds varies much, since on some of them the oysters 
are not sufficiently abundant to pay for dredging. The sea^ 
oyster is often, before being brought to mariket, kept for a 
time in artificial beds, in order to improve its flavour. 

The most esteemed oysters are those of the small, ovate, 
but deep-shelled variety, called Natives, among which those 
of the river Crouch, or Bumham oysters, are pre-eminent 
for their marine flavour, probably on account of the facilities 
for rapid importation of them in fine condition. Much of 
the quality depends on the ground and condition of the beds ; 
and oysters of difi^erent years from the same place often 
vary very materially in this respect. They are considered 
full-grown for the market when from five to seven years 
old ; sea-oysters, at four years. The age is shewn by the 
annual layers of growth, or "shoots,'' on the convex valve. 
Up to three or four years, each annual growth is easily ob- 
served, but after their maturity it is not so easy to count the 
layers. Aged oysters become very thick in the shell. In the 
neighbourhood of fresh water the oyster grows feist, and im- 
proves in body and flavour. The flavour is said by some to 
improve by shifting the oysters as they approach their full 
growth. Frost kills numbers ; and when they are left dry at 
low ebbs, the run of fresh vrater from tbe land turns them 
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it is called " foxy," of a brownish-red colour- They are 
metimea seized with, sickoess dunn^ the apawning sea^ton, 
id considerable numbers may die. Much labour is required 
keep the beds in good order, cleansed from sheila and 
ibbish, star-tisbes, barnacles, corallines, and sea-weed, 
hich grow freely in the spring of the year. On the clean- 
less of the ground, the prolific character of the bed, if the 
testers breed there, depends. If carefully attended to, a bed 
»y last any length of time ; but if neglected, it will become 
rergrown with weed and buried in mud, so that it can only be 
iciairaed by restocking at a great expense, or is altogether 
iestroyed- Ai-tificial beds, for the purpose of keeping a sup- 
[y at hand for the London market are said to have been 
imenced about the year 1700, by the Kent and Essex 
companies of Dredgers. The oyster does not breed freely, 
(rfien not at all, on artificial beds, so that they require to be 
instantly restocked ; and when they do spawn under such 
nrcumstances, the fry are said seldom to come to perfection. 
On their natural grounds they spawn profusely during the 
during the summer months. The developing 
n is technically called " spat." 
The oyster has not a few enemies. Star-fishes, especially 
the Uraeler rubeng, and Sola/tier papposa, are supposed to do 
great injury to the beds ; the dredgers call them Five-fingers. 
Whelks, called by the fishermen whelk-tingle, or sting- 
winkle, — are also said to do much damage, — perforate the 
shells with small holes, selecting especially those of from one 
to two years' growth. They are popularly supposed to strike 
directly for the hearf of the oyster. That most curious 
sponge, the Cliona, perforates the shell in all directions, and 
directs its operations, with a wonderful symmetry, as we now 
know, through the cm'ious investigations of Mr Albany Han- 
cock. Milne-Edwards states, that in some places on the 
coast of France, the oyster-beds run a risk of being destroyed 
tlirough the tube-constructing powers of certain annelides 
(hermella:), becoming buried under masses of their curious 
habitations framed of agglutinated particles of sand. 

Id London, the chief consumption of common oysters is 
im the 4th of August to January, and of natives from Oc- 
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tober to March. The conBomption is said to be greatest 
dnrtng the hottest months after the oommenoement of the 
oyster season ; the warmer the weather, the more oysters 
are consumed. They are brought to market in craft of ti^ 
rious sizes ; they are packed in bulk okwely in the hold ; in 
some cases, a cask of salt-water is kept^ from which to 
sprinkle them superficially. Those that eome by rail are 
packed with their convex shells downwards in bags and bar- 
rels. From the boats they are transferred to the salesmen, 
who keep them in a little salt and spring water, and shift 
them every twelve hours. Some pretend to improve them 
by *' feeding'' them with oatmeal. Oysters, like other bi- 
i^ves, live chiefly on infusoria. The quantity consumed an- 
nually in London varies in different seasons. One informant 
states 20,000 bushels of natives, and 100,000 bushels of com- 
mon oysters, to be about the maiic<; another estimates the 
quantity sold in the season, from the 4th day of August to the 
12th day of May, to be nearly 100,000 London bushels, each 
bushel being 3 Manchester cht imperial bushels ; and that 
about 30,000 bushels of natives are sold during the same pe- 
riod by various companies. During the season commencing 
on August 4, 1848, and ending May 12, 1849, Mr Wickenden 
estimates about 130,000 bushels of oysters to have been sold 
in London, though of that quantity about one-fourth was 
sent away to various parts of the United Kingdom and the 
Continent. 

The oyster-fisheries are protected by legislative enact- 
ments. Various acts of Parliament have been passed for the 
better preservation of the oyster-beds, and prevention of 
trespass upon them. To steal oysters is a larceny ;* to 
dredge on an oyster-bed unlawfully or wilfully, is being 
guilty of a misdemeanor, punishable by fine — ^the fine not to 
exceed -^20 — or imprisonment three calendar monthd. It is 
as well that ardent conchologists should know these (to them) 
obnoxious enactments, for otherwise they may find the search 
for a new or rare species, at the wrong season of the year, 



* 31st Geo. III. c. 61 ; 48th Geo. Ill , c. 144 ; 7th and 8th Geo. lY., c 29. 
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sost mope trouble and expense than it is worth. It is not 
only iii'tificial oyBter-beds which are claimed aa private pro- 
Jerty, but many of those in the open sea, on various parts of 
• coasts. 

Oysters of good repute aro fished in the neighbourhood a 
le Cliannel Islands. There are two oyster-banks, the onal 
■ Guernsey and the other off Jersey, The former is ( 
btle importance, the latter of considerable value. TheyS 
plongto the region of oyster-banks which extends along the 
tBsts of Normandy and Brittany. Dr Knapp informs ub 
lat the number procured annually from them, for the use 
: the Channel Islands and English markets, cannot be 
m than 800,000 tubs, each tub containing two English 
nshels ; and in some years thrice that quantity is be- 
eved to be procured from those banks dunng the season. 
ijL.B many as three hundred cutters have been employed upon 
hem dredging. The oysters on the Jersey bank are of large 
!, and are sold at from five to seven shillings the tub, or 
from three to four pence the dozen. Milne-Edwards and 
iA.udouin state (in their Hislotre Nalurelle dit Lilloral de la 
(FV-flfice), that, during the year 1828, the total number 
dredged on the French banks of this region was about 
£2,000,000, the average price of which was three francs 
^fifty cents for every " miller," %. e., twelve hundred. These 
TVench oyster-banka are stated, by the authors quoted, to 
yield a produce valued at from eight to nine hundred thou- 
sand francs a-year. Before the French oyster-fisheries were 
Hit under restrictions, the banks were deteriorating through 
eontinual fishing. 

The oyster-fishery of moat consequence in Scotland is that 
rf the Frith of Forth, respecting which some valuable infor- 
mation has been communicated to us by Dr Knapp. The 
Oyster-beds there extend about twenty miles, from the island 
■of Macra to Coekenzic, and are dredged in from four to six 
or seven fattioms water. The best are procured near Burnt- 

I island, on a bed belonging to the Earl of Morton, — on the 
rocky ground opposite Portobello, — and at Prestonpans. The 
price varies, wholesale, from two shillings to two shillings 
and sixpence per hundred ; the retail price from two shillings 



246 On the GecgrmpU^ DkiHbmibm ami U9e$ i^ the 

and sixpence to ibar Bhillings and sixpence, or even five 
ehillinge. Eight or ten years ago the price was much less ; 
but an indiyidnal having taken the ground o£P Newhayen for 
a high rent, — which he is said never to have paid« — so cleared 
the beds that they have since been companiitiyely rare.* 

Natural oyster-beds, of small extent^ occur at SK»ne dis- 
tance from land in several places around the Isle of Man. 
The principal is that off Lascey ; but, thouj^ the oysters are 
fine and well flavoured, their abundance is not sufficient to 
induce a regular fishery. 

• Nou on th4 t^Het'FUktrka wkiek ««fipfy the JBdUnhmgh Marku, J9y Mr 
0t9rg§ D, Mogul. — Twenty-five boeli, working ibr four monlhe, ris^ Septen* 
t>er« October, March, end April, my lizty-foar days (fovur days per weekj^ 
dredge at an average 480 oyitera per boat per dsy. Ad«, 

S5x64x480= .... 768,000 

SUgbt boats, working for Ibor Bumthi^ rls., KoTember, Deeem* 
ber, January, and Febroary, lay siz^-foor days (fbnr days per 
week) dredge at an average 480 oysters per day per boat. hkd»^ 

8x64x480= . . 246,760 



Number of oysters dredged at an average in the season at 

Newhaven, ...... 1,013,760 

Fisherrow; Prestonpans, and Cockenzle, may be taken in, aVL at the same 
ratio. Therefore, doubling the above, makes 2^027,520 oysters, which may be 
calculated to be dredged in the Forth in the season ; only three-fourth parts of 
which, however, it is believed are sent to Edinburgh, being 1,520,640. 

From the foregoing average, the quantity dredged per day may be stated as 

follows : — 

Boat*. OjBtera. 

Principal season, four months, 25 x 480 =: . . 12,000 

Secondary season, four months, 8 x 480 = . . 3,840 



Per day, for Newhaven, 15,840 

The same number for Fisherrow, Prestonpans, and Cockenzie, makes 31,680, 
three-fourth parts of which, as before mentioned, come to Edinburgh, being 
23,760. 

With regard to the consumption in Edinburgh, it will be apparent, that out 
of the season of eight months, only 128 days are stated, these being the men's 
working days. But the days of the consumption of these molluscs in town, 
are (excluding Sundays), out of eight months, 207 days. Inde, as before, 

1,520,640 -i- 207 = 7346 oysters, being the average daily consumed in 
Edinburgh during the season, from the beginning of September till the end of 
AprU. 



On both sides of Ireland oysters abound in many places, 
ipd Bonae of the banks are valuable, producing oysters in 
ibundance, and of good quality. In tbe west, the moat 
fotnoas are BnrtoD Bindon's oysters, which are liighly 
esteemed in Dublin. They are the Burnin oysters, brought 
om the liun-an bank in Galway Bay, where they are laid 
dowD artificially, after having been originally dredged chieBy 
keai" Aehil Head. There are oyster-beds in tbe Shannon, 
' ~, in 1836, to yield a revenue of £1400 annually, and to 
mploy seventy men and sixteen boats. Some small oyster- 
ids in Clare are private property, and yield various incomes, 
B do those also in Oork harbour, but none of them are of 
jmj extent. Oysters are dredged from natural beds on the 
Ifit of Wexford and elsewhere, in order to be laid down on 
he Beaumaris beds- The most renowned of the IrisJi oyster- 
Ssheries is that of Carlingford, The shell-fish are there 
dredged by boats, each manned by from three to five men, 
who take about fifty dozen a-day. The oysters of each boat 
are deposited within a ring of large stoneB till sold, the place 
being marked by a buoy. They are sold to dealers only, at 
from 8d. to 2s. per ten dozen. A yearly fee of 5s. is paid by 
each boat to the Marquis of Anglesey. The fishermen earn 
from 4d. to Is. Gd. per diem, and are mostly landholders." 

There are natural oyster-beds in Belfast Bay, on banks at 
a depth of from 12 to 25 fathoms. Mr "W". Thomson informs 
us that, in March 1848, he had the four largest oysters se- 
lected from about five hundred taken on these beds, and by 
weighing them before their being opened, found two to be 
each one pound and a-half, the third one pound and three- 
quarters, and the fourth two pounds imperial weight. " The 
two largest oysters," he states, "on being taken from their 
ahells, weighed each an ounce and a-half, and the others 
somewhat less. Tbe oysters from which these were selected 
were sold at the rate of sixteen shillings for the one hundred 
and twenty-four. The shells were in length from 5^ to 6| 
inches ; in breadth, from 5 inches to 5^ ; and in depth, with 
the valves closed, 2n inches." There are oyster-beds partly 
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private, and increased by planting in Loch Swilly. Irish 
oyster-dredgers have a notion that the more the banks are 
dredged, the more the oysters breed.* 



Comets — Great Number of Recorded Comets — The Number of 
those unrecorded probabltf much greater — General Descrip- 
tion of a Comet — Comets without Tails, or with more than 
one — Their extreme Tenuity — Their probable Structure^^ 
Motions conformable to the Law of Gravity — Actual Dimen- 
sions of Comets — Great Interest at present attached to Come- 
tary Astronomy, and its Reasons — Remarks on Cometary 
Orbits in generaU 

In the admirable Outlines of Astronomy, by Sir John F. 
W. Herschel, just published, where all is excellent, we were 
deeply interested with the account of those wonderful mem- 
bers of our system — ^the Comets. From this masterpiece of 
thought and writing, we now lay before our readers the fol- 
lowing extracts :t — 

The extraordinary aspect of comets, their rapid and seem- 
ingly irregular motions, the unexpected manner in which 
they often burst upon us, and the imposing magnitudes which 
they occasionally assume, have, in all ages, rendered them 
objects of astonishment, not unmixed with superstitious dread 
to the uninstructed, and an enigma to those most conversant 
with the wonders of creation, and the operations of natural 
causes. Even now, that we have ceased to regard their 
movements as irregular, or as governed by other laws than 
those which retain the planets in their orbits, their intimate 
nature, and the offices they perform in the economy of our 



* The above observations are from Part XX. of Messrs Forbes and Stanley's 
valuable History of British Mollusca. To those interested in the natural and 
ceconomic history of the common oyster, we recommend the perusal of a paper 
on the Danish Oyster-Beds, by M. II. Kroyer, at page 28 of vol. xxix. of this 
Journal. 

t Outlines of Astronomy. By Sir John F. W. Herschel, Bart., &c. &c. &c. 
1 vol. 8vo, pp. 661. London : Longman, Brown, Green, and Longmans ; and J. 
Taylor. 1849. 
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I, are as much unknown as ever. No distinct and sa- 
tory account has yet been rendered of those immenaely 
i appendages which they bear about with them, 
J which are known by the name of their tails (though im- 
J »erly, since they often precede them in their motions), any 
f e than of several other singularities which they present. 
' te number of comets which have been astronomically 
erved, or of which notices have been recorded in history, 
■ery great, amounting to several hundreds ; and when we 
lUder that, in the earlier ages of astronomy, and indeed 
more recent tiuies, before the invention of the telescope, 
ly large and conspicuous ones were noticed, and that, since 
e attention has been paid to the subject, scarcely a year 
'a passed without the observation of one or two of these 
)Sui», and that sometimes two, and even three, have ap- 
sBred at once, — it will be easily supposed that their actual 
r must be at least many thousands. Multitudes, in- 
, must escape all observation, by reason of their paths 
Iftversing only that part of the heavens which is above the 
a the day-time. Comets so circumstanced can only 
»me visible by the rare coincidence of a total eclipse of 
i ann, — a coincidence which happened, as related by Se- 
^ sixty-two years before Christ, when a large comet was 
lally observed very near the aun. Several, however, stand 
I as having been bright enough to be seen with the 
I eye in the day-time, even at noon and in bright sun- 
Such were the comets of 1402, 1532, and 1843, and 
f 43 B.C. which appeared during the games celebrated 
I honour of Venus shortly after the death of 
md which the flattery of poets declared to be the soul 
ring the divinities. 
"iiisiiment should be excited 
jipearance of a great comet, 
I fnet, according to the ac- 
'*"_' most ij 
for t 
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TiTid nudemBf like ft star or planet. From fhe head, and in 
ft direotion oppatUB io Aai im wUeh tke 9mn i» Hhutud fraor 
the comet appear to direrge two streftma of lights whidi 
grow broader and more diffbaed at ft distance from the head, 
and which most commonly dose in and nnite at ft litUe dis- 
tance behind it» but sometimes continae distinct for a great 
part of their coarse ; prodndng an effect like thftt of the 
trains left by some bright meteors, or like the direi^ng fire 
of a sky-rodcet (only without spaiks or perceptible motfam) : 
This is the tail. This magnificent appendage attains occa- 
sionally an immense apparent length. Aristotle rdates of 
the tail of the comet of 871 B.C., that it occupied a third 
of the hemisphere, or 60"" ; tiiat of A.D. 1618, is stated to 
have been attended by a train no less than 104° in length* 
The comet of 1680, the most celebrated of modem times» 
and on many accounts, the most remarkable of aU, with a 
head not exceeding in brightness a star of the second mag^ 
nitude, covered with its tail an eittent of more than 70" of 
the heavens, or, as some accounts state, 90° t that of the 
comet of 1769, extended 97°; and that of the last ffreat 
comet (1843), was estimated at about 65° when longest. 
The figure (Fig. 2, Plate II.)* is a representation of the comet 
of 1819, — by no means one of the most considerable, but 
which was, however, very conspicuous to the naked eye. 

The tail is, however, by no means an invariable appen- 
dage of comets. Many of the brightest have been observed to 
have short and feeble tails, and a few great comets have 
been entirely without them. Those of 1685 and 1763 offered 
no vestige of a tail ; and Cassini describes the comets of 1665 
and 1682 as being as roundj and as well defined as Jupiter. 
On the other hand, instances are not wanting of comets fiir^ 
nished with many tails or streams of diverging light. That 



* This refers to a Plate in the " Outlines/' but not copied here. 

t This description however applies to the '' disc" of the head of these 
comets as seen in a telescope. Gassini's expressions are, *' Aussi rond, ausii 
net, et aussi clair que Jupiter" (where, it is to be observed, that tiie latter 
Bpithet must by no means be translated bright). To understand this passage 
fully, the reader must refer to the description given further on, of the " disc" 
ofHallej^B comet, after its perihelion paatagi^ in 1%^S-Q. 



1744 had no less than six, spread out like an i 
n, extending to a distance of nearly 30° in length. The 
nail comet of 1823 had two, making an angle of about 160", 
-the blighter turned as usual from the sun ; the fainter, 
iwards it, or nearly so. The tails of comets, too, are often 
imewhat curved, bending, in general, towards the region 
liiichthe comet has left, as if moving somewhat more slowly, 
• as if resisted in their course. 

The smaller comets, such as are visible only in telescopes, 
f with difficulty by the naked eye, and which are by far the 
lost numerous, otter very frequently no appearance of a tail, 
appear only as round or somewhat oval vaporous masses, 
■e dense towards the centre, where, however, they ap- 
r to have no distinct nucleus, or anything which seems 
mtitled to be considered as a solid body. Stars of the small- 
it magnitudes remain distinctly visible, though covered by 
'hat appears to be the densest portion of their substance ; 
^though the same stars would be completely obliterated by 
moderate fog, extending only a few yards from the surface 
F the earth. Aad since it is an observed fact, that even 
iBe larger comets which have presented the appearance of 
nucleus have yet exhibited no phases ; though we cannot 
loubt that they shine by the reflected solar light, it follows 
even these can only be regarded as great masses of thiu 
TBpour, susceptible of being penetrated through their whole 
Rubstance by the sunbeams, and reflecting them alike from 
their interior parts and from their surfaces. Nor will any 
one regard this explanation as forced, or feel disposed to re- 
sort to a phosphorescent quality in the comet itself, to ac- 
count for the phenomena in question, when we consider (what 
will he hereafter shewn) the enormous magnitude of the 
space thus illuminated, and the extremely small mass which 
there is ground to attribute to these bodies. It will then 
be evident that the most unsubstantial clouds which float in 
the highest regions of our atmosphere, and seem at sunset 
to be drenched in light, and to glow throughout their whole 
depth as if in actual ignition, without any sliadow or dark 
side, must be looked upon as dense and massive bodies, com- 
lared with the filmy and all but spiritual texture of a comet. 
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Accordingly, whenever powerful telescopoa have been turned 
on these bodies, they have not failed to dispel the Uluura 
which attributes to/idily to that more condensed part of the 
head, which appears to the naked eye as a nucleus; thou^ 
it 19 true that in some a very minute stellar point hat been 
seen, indicating the existence of a solid body. 

It is in all probability to the feeble coercion of the elaetic 
poivop of their gaseous parts, by the cavitation of so snail 
a central mass, that we must attribute this extraordinioy 
development of the atmospheres of comets. If the earth, re- 
taining its present size, were reduced, by any internal change 
(as by hollowing out its central parts) to one-thousaadth 
part of its actual mass, its coercive power over the atmo- 
sphere would be diminished in the same proportion, and, in 
consequence, the latter would expand to a thousand times ita 
actual bulk ; and indeed much more, owing to the still 
further diaiiiiution of gravity, by the recess of the upper 
parts from the centre.* An atmosphere, however, free to 
expand equally in all directions, would envelope the nucleiu 
spherically, so that it becomes necessary to admit the action 
of other causes to account for its enormous extension in the 
direction of the tail, — a subject to whicli we shall presently 
take occasion to recur. 

That the luminous part of a comet is something in the 
nature of a smoke, fog, or cloud, suspended in a transparent 
atmosphere is evident from a fact which has been often no- 
ticed, viz., that the portion of the tail where it comes up and 
surrounds the head, is yet separate from it by an interval less 
luminous, as if sustained and kept off from contact by a trans- 
parent stratum, as we often see one layer of clouds ovi 
other, with a considerable clear space between. These, and 
most of the other facts observed in the history of comets, 

* NevrtOQ hae calculated (fWnc. Hi., p. SIS) ttiat a globe of air of ordinoij 
deniity at tbe earth's surface, of one icch id diameter, if reduced to the dtnatj 
due to the nUitude^bore the aui-face of oue radius of the earth, would occop)' 
a sphere exceeding in radius the orbit of Saturn. Tbe tail of a great coniel, 
then, for aught we can tell, may caDsist of only a very few jiounds or e?«n 
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^ear to iDdicate that the structure of a comet, miiat be 
nt of a hollow envelope, of a, parabolic form, enclosing 
• ita vortex the nucleus and head. This woulJ ac- 
■int for the apparent diviaion of the tail into two princi- 
1 lateral branches, the envelope being oblique to the line 
f sight at ita bordera, and thei-efore a greater depth of Ulu- 
lated matter being there exposed to the eye. In all pro- 
hbilitv, however, they admit great varieties of structure, and 
mg them may very possibly be bodies of widely different 
byeical constitution, and there is no doubt that one and the 
nae comet at different epochs undergoes great changea, 
1 in the diaposition of its materials and in their physical 

"We come now to speak of the motions of cometa. Theae 
apparently most irregular and capricious. Sometimea 
ly remain in sight only for a few days, at others for many 
lontba ; some move with extreme alownesa, otliera with ex- 
Lordinary velocity; while not unfrequently the two ex- 
smes of apparent speed are exhibited by the same eomet 
different parts of ita course. The comet of 1472 described 
arc of the heavens of 40" of a great circle* in a single day. 
Some pursue a direct, some retrograde, and others a tortuous 
Mid very irregular course ; nor do they confine themaelvea, 
like the planets, within any certain region of the heavena, 
but traverae indifferently every part. Their variations in 
^parent size, during the time they continue visible, are no 
leas remarkable than those of their velocity ; sometimea they 
mahe their fii'st appearance as faint and slow-moving objects, 
with little or no tail ; but by degrees accelerate, enlarge, and 
jfhrow out from them this appendage, which increases in 
length and brightness till (as always happens in such caaea) 
Uiey approach the sun, and are lost in his beams. After a 
iime they again emerge, on the other side, receding from the 
rpun with a velocity at firat rapid, but gratlually decaying. 
It ia for the most part after thus passing the sun, that they 
Rhine forth in ail their splendour, and that their tails acquire 



1S0° in extent in (he former editioDs; but this was the ore described In 
hngitvilt, trad the coiuot at the time referred to hud groat north latitude. 
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liieii- greatest length and development ; thus 
plainly tlic action of the aon'g rays as the exciting cause d 
that, ejttraordinary emanation. As they continiie to recede 
from tlie sun, tlieir motion diminiahea, and the tail dies any, 
or is absorbed into the head, which itself grows contimuTly 
feebler, and is at length altogether lost sight of. in byte 
the greater nnmber of cases never to be seen more. 

Without the clue furnished by the theory of gravitation, 
the enigma of these seemingly irregular and capricious more- 
ments might have remained for ever unresolved. But New- 
ton, having demonstrated the possibility of any conic section 
whatever being described about the aun, by a body revolving 
under the dominion of that law, immediately pei-ceived the ap- 
plicability of the general proposition to the case of cometarj 
orbit* ; and the great comet of 1680, one of the most remaA- 
able on record, both for the immense length of its tail and 
for the excessive closeness of its approach to the sun (within 
one-sixth of the diameter of that luminary), afforded him an 
excellent opportunity for the trial of his theory. Tlie succeaa 
of the attempt was complete. He ascertained that this comet 
described about the sun as its focus an elliptic orbit of so great 
an excentricity as to be un distinguish able from a parabola 
(which is the extreme, or limiting form of the ellipse when 
the axis becomes infinite), and that in this orbit the area* 
described about the sun were, as in the planetary ellipses, 
proportional to the limes. The representation of the appa- 
rent motions of this comet by such an orbit, throughout its 
whole observed course, waa found to be as satisfactory aa 
those of the motions of the planets in their nearly circular 
paths. From that time it became a received truth, that 
the motions of comets are regulated by the same general laws 
as those of the planets, — the difference of the cases consist- 
ing only in the extravagant elongation of their ellipses, and 
in the absence of any limit to the inclinations of their 
planes to that of the ecliptic,— or any general coincidence 
in the direction of their motions from west to east, rather 
than from east to west, like what is observed among the 
planets. 
It is a problem of pure geometry, from the general laws of 
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elliptic or parabolic motion, to find the situation and dimen- 
Bions of the ellipse or parabola which shall represent the 
motion of any given comet. In general, three complete ob- 
servations of its right ascension and declination, with the 
times at which they were made, suffice for the solution of this 
problem, (which is, however, by no means an easy one), and for 
the determination of the elements of the orbit. These consist, 
mutatis mutandia^ of the same data as are required for the 
computation of the motion of a planet ; (that is to say, the 
longitude of the perihelion, that of the ascending node, the 
inclination to the ecliptic, the semi-axis, exccntricity, and 
time of perihelion passage, as also whether the motion is di- 
rect or retrograde) ; and, once determined, it becomes very 
easy to compare them with the whole observed course of the 
comet, by a process exactly similar to that of Art. 502 of 
this work, and thus at once to ascertain their correctness, 
and to put to the severest trial the truth of those general 
laws on which all such calculations are founded. 

For the most part, it is found that the motions of comets 
maybe sufficiently well represented by parabolic orbits, — that 
is to say, ellipses whose axes are of infinite length, or, at 
least, so very long that no appreciable error in the calcula- 
tion of their motions, during all the time they continue visible, 
would be incurred by supposing them actually infinite. The 
parabola is that conic section which is the limit between the 
ellipse on the one hand, which returns into itself, and the 
hyperbola on the other, which runs out to infinity. A comet, 
therefore, which should describe an elliptic path, however 
long its axis, must have visited the sun before, and must 
again return (unless disturbed) in some determinate period, — 
but should its orbit be of the hyperbolic character, when once 
it had passed its perihelion, it could never more return within 
the sphere of our observation, but must run oflF to visit other 
systems, or be lost in the immensity of space. A very few 
comets have been ascertained to move in hyperbolas,* but 



* For example, that of 1723, calculated by Burckhardt ; that of 1771, by both 
Burckhardt and Encke ; and the second comet of 1818, by Rosenberg and 
Schwabe. 
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many more in ellipses. These latter, in so fmr as their 

can remain unaltered by the attraction of the planets, miisl' 

be regarded as permanent members of onr system. 

We must now say a few words on the aotoal dimenaioiis 
of comets. The calculation of the diameter of their heaisi 
and the lengths and breadths of their tails, oflRers not the 
slightest difficulty when once the elements of their orbite are 
known, for by these we know their real distances from the 
earth at any time, and the true direction of the tafl, wfaiek 
we see only foreshortened. Now calculations instituted on 
these principles lead te the surprising fsct, that the comets 
are by far the most voluminous bodies in our system. The 
following are the dimenrions of some of those wMch have 
been made the sulgecto of such inquiry. 

The tail of the great comet of 1680, immediately aftor its 
perihelion passage, was found by Newton to have been no 
less than 20,000,000 of leagues in length, and to have oceapied 
only two days in its emission from the comet's body, a dedsive 
proof this of its being darted forth by some active fimse ; the 
origin of which, to judge from the direction of the tail, must 
be sought in the sun itself. Its greatest length amounted 
to 41,000,000 leagues, a length much exceeding the whole 
interval between the sun and the earth. The tail of the 
comet of 1769 extended 16,000,000 leagues, and that of the 
great comet of 1811, 36,000,000. The portion of the head of 
this last, comprised within the transparent atmospheric en- 
velope which separated it from the tail, was 180,000 leagues 
in diameter. It is hardly conceivable, that matter once pro- 
jected to such enormous distances, should ever be collected 
again, by the feeble attraction of such a body as a comet — 
a consideration which accounts for the surmised progressive 
diminution of the tails of such as have been frequently ob- 
served. 

We have been somewhat diffuse on the subject of this 
comet,* for the sake of shewing the degree and kind of in- 
terest which attaches to cometic astronomy in the present 



* This refers to the Author's Account of the Great Comet of 1843, which we 
have not, from want of space, exttacteOL.— Edit. 
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e of the science. In fact, there ia no branch of astronomy 
! replete with interest, and we may add more eagerly 
>arBued at present, inasmuch as the hold which exact cftlcu- 
Ation gives us on it may be regarded as completely esta- 
lUshed ; so that whatever may be concluded as to the motions 
f any comet which shall henceforward come to be observed. 
Fill be concluded on new grounds and with numerical pre- 
; while the improvements which have been introduced 
lEuto the calculation of cometary perturbation, and the daily 
^increasing familiarity of numerous astronomers with compu- 
rgations of this nature, enable us to trace their past and 
future history with a certainty, which, at the commencement 
■ of the present century could hai-dly have been looked upon 
9 attainable. Every comet newly discovered is at once sub- 
icted to the ordeal of a most rigurous inquiry. Its elementa, 
jQghly calculated within a few days of its appearance, are 
jpradaalty approximated to as observations accumulate, by a 
boltitude of ardent and expert computists. On the least 
Dtiication of a deviation from a parabolic orbit, its elliptic 
lements become a subject of universal and lively interest 
jnd discussion. Old records are ransacked, and old obser- 
btions reduced, with all the advantage of improved data 
ind methods, ao as to rescue from oblivion the orbits of 
tncient comets which present any similarity to that of the 
levF visitor. The disturbances undergone in the interval hy 
be action of the planets are investigated, and the past, thus 
brought into unbroken connexion with the present, is made 
to afFoi'd substantial ground for prediction of the future. A 
great impulse meanwhile has been given of late years to the 
iiscovery of comets by the establishment in 1840,* by Hia 
late Majesty the King of Denmark, of a prize medal to be 
^warded for every such discovery, to the first observer (tlie 
influence of which may be moat unequivocally traced in the 
^eat number of these bodies which every successive year 
bas added to our list), and hy the circulation of notices, by 
special Ietter,t of every such discovery (accompanied, when 

* S°B tha announcement of this Inatitution in Aatron. Nacb. No. 400. 
t By Prof. SalnuDBcbsr, Director of the Royal Observatory of Alton>. 
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possible, by sa ephemeris), to all observers who have sheim] 
that they take an interest in the inqairy, so as to ensure fbi 
fntl and complete observation of the new oomet, so long ai 
it remains within the reach of oar telescopes. 

It is by no means merely as a sabrjeot of antiqaarian inte- 
rest, or on account of the brilliant spectacle which comets oc- 
casionally afford, that astronomers attach a high degree of 
importance to all tliat regards them. Apart even from the 
singalarity and mystery which ^ipertain to their physical 
constitution, they have become, through the medium of exact 
calculation, unexpected instruments of inquiry into points 
connected with the planetary system itself, of no small im- 
portance. We have seen that the movements of the comet 
of Encke, thus minutely and perseveringly traced by the emi- 
nent astronomer whose name is used to distinguish it, has 
afforded ground for believing in the presence of a resisting 
medium filling the whole of our system. Similar inquiries 
prosecuted in the cases of other periodical comets, will 
extend, confirm, or modify our conclusions on this head. 
The perturbations, too, which comets experience in passing 
near any of the planets, may afford, and have afforded, 
information as to the magnitude of the disturbing masses, 
which could not well be otherwise obtained. Thus the ap- 
proach of this comet to the planet Mercury in 1838 af- 
forded an estimation of the mass of that planet the more 
precious, by reason of the great uncertainty under which all 
previous determinations of that element laboured. Its ap- 
proach to the same planet in the present year (1848) will be 
still nearer. On the 22d of November their mutual distance 
will be only fifteen times the moon's distance from the earth. 
It is, however, in a physical point of view that these bodies 
offer the greatest stimulus to our curiosity. There is, beyond 
question, some profound secret and mystery of nature con- 
cerned in the phenomenon of their tails. Perhaps it is not 
too much to hope that future observation, borrowing every 
aid from rational speculation, grounded on the progress of 
physical science generally (especially those branches of it 
which relate to the etherial or imponderable element), may 
ere long enable us to penetrate \bi% m^^W^^ ^nd to declare 
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whether it is really mailer iu the ordinary acceptation of the 
irm which is projected from their heads with such estrava- 
gant velocity, and if not impelled, at leastf/trfcr/et/iti ita course 
by a reference to the sun, aa its point of avoidance. In no 
respect in the question as to the materiulity of the tail more 
forcibly pressed on us for consideration, than in that of the 
enormouB sweep which it makea round the sun in perihelto, in 
the tnannerof a atraiglitand rigid rod, in defiance of the law of 
gravitation, nay, even of the received laws of motion, extending 
(as we have seen in the comets of 1680 and 1843) from near 
the sun's surface to the eart.h's orbit, yet whirled round un- 
broken ; in the latter case through an angle of 180" in little 
more than two hours. It seems utterly incredible that in 
such a case, it is one and the same material object which is 
tbaa brandished. If there could be conceived such a thing 
as a negative shadoie, a momentary impression made upon the 
luminiferouB ether behind the comet, this would represent, in 
Bome degree the conception such a phenomenon irresistibly 
calls up. But this is not all. Even such an extraordinary 
excitement of the ethor, conceive it as we will, will afford 
BO account of the projection of lateral streamers ; of the effu- 
sion of light from the nucleus of a comet towards the sun ; 
and its subsequent rejection ; of the irregular and capricious 
mode in which that effusion has been seen to take place ; 
none of the clear indications of alternate evaporation and 
condensation going on in the immense regions of space occu- 
pied by the tail and coma, — none, in short, of innumerable 
other facts which link themselves witli almost equally irre- 
BiBtible cogency to our ordinary notions of matter and force. 
The great number of comets which appear to move in para- 
bolic orbits, or orbits at least undistinguishable from para- 
bolas during their description of that comparatively small 
part within the range of their visibility to us, has given nae 
\f> an impression that they are bodies extraneous to our sys- 
tem, wandering through space, and merely yielding a local 
and temporary obedience to its laws during their sojourn. 
"What truth thei'e may be in this view, we may never have 
satisfactory grounds for deciding. On such an hypothesis, 
our elliptic comets owe their permanent denizensbip within 
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the sphere of the bud's predominant attracfjon to the action 
of one or other of the planeta near which they may have 
passed, in such a manDer as to diminish their vclocitv, and 
render it compatihie with elliptic motion,* A similar caaae 
acting the other way, miglit with equal probability, give rise 
to a hyperbolic motion. But whereas in the former case, 
the comet would remain in the system, and might make an 
indefinit-c number of revolutions, in the latter it would retnni 
no more. This may possibly be the cause of the exceedingly 
rare occurrence of a hyperbolic comet as compared with et 
liptic ones. 

All the planets without exception, and almost all the aa~ 
tellites, move in one direction round the sun. Retmgrade 
comets, however, are of very common occurrence, which cer- 
tainly would go to assign them an exterior or at least an in- 
dependent origin. Laplace, from a consideration of all the 
cometary orbits known in the earlier part of the present 
century, concluded, that the mean or average situation of the 
planes of all the cometary orbits, with respect to the ediptic, 
was 80 nearly that of perpendicularity, as to afford no presump- 
tion of any cause biassing their directions in this respect. 
Yet we think it worth noticing that among the comets which 
are as yet known to describe elliptic orbits, not one whose 
inclination is under 17" is retrograde ; and that out of thirty- 
six comets which have had elliptic elements assigned to 
them, whether of great or small excentri cities, and without 
any limit of inclination, onlyfive are retrograde, and of these 
only two, viz., Halley's and the Great Comet of 1843, can be 
regarded as satisfactorily made out. Finally, of the 126 
comets whose elements are given in the collection of Schuma- 
cher and Olbers, up to 1823, the number of retrograde comets 
under 10" of inclination is only two out of nine, and under ' 
20°, seven out of twenty-three. A plane of motion therefore, ' 
nearly coincident with the ecliptic, and a periodical return, ( 
are circumstances eminently favourable to direct revolution 
in the cometary as they are decisive among the planetary 
orbits. 
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m On Oceanic Infusoria, Living and Fossil. 

I (Concluded &aiii p. ItiO.) 

■ Sut, perhapH, the most remarkable fact observed, ie) the re- 
Bblt of soundings continued for 400 miles along the Victoria Bar- 
ivler, where the existence of a bank, of unknown thickne.ss, but, 
I at least, of the extent of surface stated, was found, composed 
pjgjmost wholly of Bkeletona of theso microscopic vegetables. No* 
b&ing pise come up with the lead. Kere, then, was a submarine 
Beposit in process of formation, equalling, in extent, an}r similar 
Beposit of the earlier woi'Id. Such strata are doubtless in course 
W accumulation in most parts of the ocean, and may be observed 
■b our own shores ; but this antarctic bank is the grandest ex- 
Hinple of tiie kind which has been carefully investigated by an able 
wtist. But it is not only the sea and the land wliich yield the relics 
^K these plants; the Diatomace^ perform long journeys through the 
Hir. This remarkable fact rests on the authority of the accurate 
B)arwin, who collected, at sea, small dust, which fi^U from the atmo- 
Plphere on the planks and rigging of the ship, which dust, when ex- 
amined with the microscope, was found composed of Diatomaceee. 
These were on their flight from America to Africa. From their si- 
liceous nature, they resist even the strong heat of volcanoes, and 
their remains ai-e found thrown up in the pumics and dust from the 
oratei*. In fact, it is difficult to name a nook on the face of the 
eartfa, or in the depths of the sea, where they are wholly absent, 
«thei- !n a dead or living state ; and their ofGce, in the general eco- 
nomy, besides affording food for the humble members of the animal 
Ijngdom, seems to be the preparation of a soil for a higher class of 
'egetables. This they efl^ect by the minute division of the siliceous 
peptides laid up in their tissues, and probably make this nearly in- 
iKiluble earth more 6t for assimUation by other plants. We must also 
suppose them endowed, like other vegetables, with the power of de- 
composing carbonic acid, and liberating oxygen ; and thus, in their 
Oountless myriads, exercising no mean place in the household of Na- 
■lare. Like ttieir mistress, these, ber humblest servants, work in 
secret. We know not what wo owe them. But, continued as their 
sxistenco is through all time, and dispersed as they are through 
every part of the world,^ — -even where the ice-bound sea is peopled by 
uothing else, — we may rest assured that they do perform some work 
which renders them worthy the care of a Providence who creates no- 
thing superfluous. I have spoken of the Siatomaeece as vegetables. 
£hrenberg and many other writers regai'd them as infusorial animals ; 
ftnd, indeed, they have been bandiad about from the animal to the 
vegetable kingdom at various times, according to the views of different 
naturalists. Latterly, the evidence seems to have preponderated on 
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IIm figttlbll ride, especiftlly Binco tho brilliant dittcoverios of J 
Thw«it«>,* ooinmuiucatixl to a Uto mooting of the Britisti Assoc 
tioBi Ime abewn that thoii' fructificution is precisely aiialugous \ 
f^Ml of wata» of tlitt luwur tilgs?, and that tbo fruit resemblee a Epo$ 
A limiW dumIi) of fruiting U now discovei'ed among Deeiiiiiiiei 
which wen «lao classed witL infusoria hj Sbrcubcrg, and, of tbe« 
a U^ numWi in fruit, me figured in tbe work of Mr Ralfs, befoi] 
■ IhwUi to; bat, as the/ &ra natives of frosb water, it is out of place 
to nrter on th«u- history hero. I may, liowever, reiuai'k, that the 
wriona qony bodies found fossilized iu flint, which often pass for 
XatUhidia, vt now provud to be only the spores of rai-ioua genera of 
DatmidiMt, wboK full-grown froudii are amazingly unlike the spore 
in focm. Tho mode of forming fruit in buth those families, Oeiimi- 
tf l W and Dioitomaccte, which is also the mode among undoubted algie, 
il bj the ooupliiig togother of two cells or frustules, when a. passage 
b eraduallj ronned between them, through which the contents of one 
•oU are diadurgad into the other, where a dense mass of granular 
iw a ttar o o llmta, wliieh, at length, solidifies into a spore, and bursts 
Umaj^ the wdla of the cell. As such a process of reproduction is 
taon Miftlogoiia to whut takes place in the vegetable than in the ani- 
Bul kingdom, naturalists seoni now generaUy agreed to dIbsb them 
with Tagetablas. The advocates for their animal nature appeal to 
oartuti mo^na, having the character of voluntary motion, observed 
In nuui]> speeioi. Thus, Badliaria paradoxa alternately propels its 
fnutulea forward, and draws them back, opening out the filament of 
which the compound body consists into a straight line, and contract- 
iog it again into a narrow compass. Thb little plant resembles a 
pack of narrow cards, joined together at one of the angles of their 
smaller end ; when extended, they are ranged in a straight line, and 
when contracted, they are ftrfded back on each other, and lie as if in 
a pack. It is highly curious to watch the regular manner in which 
this motion is continued. Some of the other species have movements 
of a similar character, but many have not been observed in motion ; 
and such motions as are seen, more resemble the regulated movement 
of a machine than the voluntary changes of place which animals ex- 
hibit. No doubt it is difficult, perhaps impossible, to draw a rigid 
line between the irritabihty of a vegetable and the muscular and ner- 
vous contractions of an animal, when we come to investigate such 
minute organisms as those we are now considering ; but it is, at 
least, certain that mere motion, such as has been observed in the 
Diatomacese, is no proof of animality. And as the other points in 
their history ally them to the vegetable kingdom, the fact of their 
vegetability, if not quits proved (as I believe It to be), is, at least, 
extremely probable. 



* See TbwaitM, in " An. H«t. Hlit," B. 8., vol. 1., p. 162, kc. 
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Before dismissing the subject of microsoopic vegetables, I may re- 
mark, that the colooring of the waters of the Bed Sea is now gene- 
rally supposed to be caused by the presence of countless multitudes 
of a minute alga, which is perfectly invisible to the naked eye, except 
when great numbers are congregated together. Some writers have 
denied that the water of the Bed Sea has any peculiar colour, or that 
its name is owing to tlie colour of its waters. Others, on the con- 
trary, describe a red shade, of a very singular character, as present, 
and various explanations of the phenomena have been given. The 
differences among travellers in their account of this sea may be re- 
conciled by supposing their observations to have been made at dif- 
ferent seasons of the year ; for, if the colour of the water depends on 
the presence of the vegetable matter, it is highly probable that it 
will vary in degree at different seasons. That its waters are occa- 
sionally coated with a scum of a red colour is certain, and poi-tions of 
it have been brought home and carefully examined by several na- 
turalists. M. Montagne has given an elaborate account of speci- 
mens which he had received, and has proved that the scum is 
entirely made up of a very minute alga, wliich consists of delicate 
threads, collected in bundles, and contains rings of a red matter, 
within a slender tube. This little plant has a structure very similar 
to the Oscillatoriae, which form green scums on stagnant pools ; or 
perhaps it more nearly resembles the pretty little fresh water alga, 
caUed (by the somewhat jaw-breaking name of) Aphanizomenon. 
Minnte algSB of this description are by no means confined to the 
waters of the Bed Sea, but are met with in many parts of the ocean, 
sometimes extending in broad bands for hundreds of miles. Mr Dar- 
win, in his interesting Voyage, gives an acccount of several extraor- 
dinary bands of this description which he met with in the Pacific 
Ocean. I have had the advantage of inspecting some of the speci- 
mens brought home by this naturalist. They are very similar to 
the species of the Bed Sea. — (The Sea-Side Book, by Harvey, 
p. 174.) 



Notice of Land' Shells found beneath the surface of Sand- 
hillocks on the Coasts of Cornwall,* By BiCHAUD Edmonds 
Junior, Esq. 

In my Paper on the origin of our sand-hillocks, read before the 
Society in 1846,f it is stated that in one of the deep cuttings in the 
Towans of Phillack, within the space of a few inches, was found a 
great number of the shells of the HeUx ptdcheUa, a species now sel- 

* Transactions of the Koyal Geological Society of Cornwall for 1848, p. 70. 
Read 5th October 1848. 
t See Jameson's Journal for July 1847, p. 181. 
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dom mel with in the lifing atoto in the west of Gomwall; and it wif 
remarked by the Anther of the CbrsM«4 Fa/una^ that ** ehonld fbr* 
ther reeearoh ihew they are of frequent oooorrenoe in other parte of the 
TowaniyWe muetoometotheoonolnslon that they were onoe abundant 
in Gomwall but are now graduallj beoomingeztinot in this loealitj." 
To aioertain the faet, I again went thither last mmmer with my 
nephew and two other youns oonohol^pete ; and in the abort apaoe 
of two houra we pidced up ^onongat numeroua other apeoiea) hun* 
dreda of these litde ahella in different parta of the aanda^ at deptha 
Tarying from 1 foot to 30 : they appeared almoat aa numeroua, and 
aa generally diatributed throughout the hiUooka, beneath the aurftyea^ 
aa any apeoiea we aaw. The Zua Ivbrica and aome apeoiea of Pvpa 
were alao very abundant, particularly the JPitpamarginata. We had 
not leiaure to examine the aurfiuM for living indiyiduala of any of the 
amaller apeoiea ; but amongat the larger, we obaenred the Hdim a$n 1 
p^na^ mrgaUi^ erioeiorumj cap&rat€^ and /itfoa, and the Bu lmw ] 
aeutui. 

The emnaoi of the Hdim puMMa we found alao in the aand-hiUa 
of Whiteaand Bay, and in thoae near Gnnwalloe and Mullim in 
Mounta Bay ; they are abundant, too, in the aand-hilla of Gorran, 
on the aouthera coast of East Cornwall; where alao many living ape- 
dmena have been obserred on the aurfiue. The laat-mentionedaaod- 
hiUa have been frequendy riaited by Mr Peaoh, to whom foaail geo- 
logy ia so much indebted ; and his obaerrationa on them, at the last 
meeting of this Society, confirm the hypothesis suggested in my for- 
mer Paper respecting the origin of our sand-hillocks. 

The following is a list of the land-shells which we found last sum- 
mer beneath the surface of the Phillack Towans ; to which is added 
the Zonites pygmtBus that we found in the Whitesand Bay Towans. 
Specimens of these 27 species are deposited at the Museum of the 
Penzance Natural History and Antiquarian Society, with the excep- 
tion of the Conovulus bidentattis, which was accidentally lost after 
being brought home. Those marked with asterisks are not now 
found in the living state within ten miles of Penzance. — 

Bulimus acutns. i Helix yirgata. 



obscuTus. 



Carychium minimum. 
Claasilia biplicata. 
Conovulus bidentatus. 

denticulatus. 

Helix aspersa. 

caperata. 

ericetorum. 

fulva.* 

fusca. 

hortensis. 

nemoralis. 

pulchella. 

Penzance, Sth October 1848. 



Pupa Anglica. 

maiginata.^ 

— umbilicata. 
Vertigo edentula. 

palustris.* 

pygmaea.* 



Vitrina pellucida. 
Zonites alliarius. 

oellarius. 

nitidulus. 

pygmseus.''^ 

I rotundatus. 
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» the Geographical Distribution of (he Languages ofAbessinia 
I tlie Neighbouring Countries. By CoARLES T. Beke, 
1-, Ph.D., F.S.A.. &c.* (With a Map.) Communicated 

by the Ethnological Society. 

A consideration of the Report on the Languages of Africa, 
nade by Di* Latham to the Britisli Aaaociation for the Ad- 
'Bncement of Science, at the Meeting at Oxford in 1847,t 
I led me to believe that an acceptable addition to that 
leport will be afforded by the accompanying map, showing 
Sie approximate geographical limits of the several classes of 
IftDguages spoken in Abessinia and the neighbouring countries, 
Mccording to that philologist's provisional classification of 
Qiem. 

These languages are made by Dr Latham to eonsist of the 
following groups or classes : — 
XIV. The Nubian. 
XV. The F4tsokl (Fazoglo). 
XVI. The Bisharye or Bidja (Bejaj. 
xvn. The Etbiopic. 
xvin. The Agau (Agow), 
XIX. The Galla. 
xs. The Gonga. 
XXI. The Sh^nkala. 
XXII. The Dalla. 

xxin. The Takue (or Bodje,) and Bfirea. 
Upon each of these classes I propose to make a few brief 
^marks, in explanation of the map. 

XIV, The Nubian data. These languages belong to countries 
which are partially shown, merely for the puipose of defining 
tiie limits of those which are subsequently enumerated. They 
are themselves too remote from Abessinia Proper, to come 

'■within the scope of the present observations. 

XV. The Fdtsokl Languages. In this class Dr Latham 
iplaces only the languages of Fiitsokl and Kamdmil. From 

• Head Twfora the Section of Ethnologj of the British Aaaociation for tha 
AdvincBment of Science, at the Meeting at Swnnsco., on the lith Angnat 1848 ; 
and before the Ethnohigicni Sooiety of London, on the 22cl Novennher 1848. 

t eeo Re]>ott of ths SeveaCtSHlh Heeling at Oxford, ISl?, p. 154, et mj. 
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fho mmecnite conligiiikj dt ttv Chi^lv of AlMKRiMBlii 
El !ittili/ I would raggett the pnAdbifity «k«fc 1Mb 
giuge belongt to the nune dsM. bittftnooiid 
the Proceedings of the Fhilologieal 8oei0ty,t I ^*w 
forty-two wordB of the Gin^j v tongae. Of theM the 
namber are endently a cormpt Arabic; but the fbUowing 
eleven words may be regarded as noHce expressions : — 
earth fwUa. month 9ham^ 

grass jfe9h. nose m&kherm* 

mountain g&Uah. bread M$$era. 

boy djmma. good 9^mmL 

leg kurdJL bad y$M<£ 

foot k6fai kurdi. 

XVI. The Bishdjiye or Bidja (Beja) Language. The probable 
affinities of this tongue are stated by Dr Latham, on the 
authority of Dr Lepsius, to be with the Ooptic ; bat» at the 
same time, the language of Su&kin» which is classed with it^ 
is said to have affinities with the Aigdbba of Abessinia. As 
this latter dialect belongs to the Ethiopio Class (xvii.), it 
would seem that the Su&kin language ought to be ranged 
under the same head. 

XVII. The Ethiopic Class of Languages, This class com- 
prehends the Tigre, Arkiko, Amhdra, Argdbba, Hdrrargie 
(Hurrur) or Adh4ri, Gurdgie, and G&fat. I cannot agree to 
Dr Latham's proposition, in accordance with the opinion 
generally entertained, that these languages are the original 
ones of Abessinia. I can scarcely admit them to be those of 
the greater part of the country. On the contrary, I look 
upon the Agau languages (xviii.) as holding a higher rank 
in the former respect, and probably in the latter likewise. 
The Geez, which is the ancient language of Tigre, — ^tbe most 
north-easterly province next the coast, — is that of the reli- 
gion and literature of the country; and, when Tigre was 
dominant, it was that of the court. The Amharic, which is 
spoken in the south-east, is that of the present dominant 
race, and is used by the court, the army, and the merchants. 
It is that, too, with which alone travellers, who penetrate 



* Sm Journal of tk4 Royal Ckograpkkal SoeUty, vol. ziv. p. 9. f P. 96. 
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aio Abessinia beyond Tigre, have ordinarily occasion to be- 
rme familiar. But the Agau, io its various dialects, is the 
aiguageol'thc people ; in some provinces almost exclusively, 
i in others, where it has been superseded by the language 
f the dominant race, it still esiats among the lowest classes ; 
pmo of which, such as the Zalans, Kam^unts, Waitos, &e., 
Qay, from their entire separation from the other races, be 
looked on in the light of castes. 

From the atfiiiity of the Geez, Amharic, and cognate dia- 
lects, to the Arabic, it is reasonable to consider that they were 
introduced by conquerors or settlers from the opposite shores 
flf the Red Sea. The traditions of the country are decidedly 
In favour of such an origin. 

Xvm. The Agau Languages. The remarks made on the 
{ireceding class, render any additional ones unnecessary here. 
SIX. The G alia Class of Languages. These are spoken by 
other intrusive people from the south, who have snn-ounded, 
And in part overrun Abessinia at a comparatively recent period. 
Their advance, which has been great and is still going on, 
i not so apparent as it might be, owing to the fact that, in 
many cases, the Gallas have adopted the language of the 
people whose place they have usurped. The Galla element 
I, however, fast becoming the predominant one in Abessinia. 
Lt the present day almost every principal ruler throughout 
e empire is, in the male line, of Galla extraction. 
XX. The Conga Class of Languages. To the languages and 
[mlects of this class already furnished by myself," one or two 
mil probably have to be added from the vocabularies which 
M. d'AbbaJie iufoi-ms us he has collected. It is, however, 
expedient to defer the consideration of these additions, till 
after Dr Latham's list has been gone through. 

SXi. The Shankqla Language. Dr Latham identifies the 
language of Dabanja of the Mitlii'idates with my Sh^nkala 
of Agaumider. The chief place of the province of Agaumi- 
der is Bandja,\ which name is apparently identical with 
Babanja (=Dar-Bindja). The inhabitants of this province 
Bay that it was formerly inhabited by the Shdnkalas, whom 

* Praeerdmgi of iU P,\iloljgical Seciely, vol. ii., pp. 9T-107. 
t 8ee Jiiumal o/the Rayal Oiiopfaphiiial &citly, vni. iIt, p, 7. 
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they snbdaed and drove weBtwards into the valleyi of 
Blue Biver and its tributary ttreams.* Dr Trfitham iiiggeili^^ 
the restriction of the name of SkSmkq^ to the negroes of th# 
low eonntry bordering on Agaomider, to the exclusion of thosi 
of the valley of the Tikkasie. A recent traveller^ M. Bussegger, 
informs us»t that one of the tribes of the valley of the Blue 
River is called Skangolloy and he protests against the gene- 
ral application of the name Shangollo or Sh&nkaJa to all the 
black people inhabiting the low lands surrounding Abesunia 
to the west and north. Whatever may be the derivation of 
the word, it is certain that among the Abessiniaos it has be- 
come an appellative, signifying ^* negro ;** and hence it is ap* 
plied by them, though as it would seem improperly, to the 
black people of the north of Abessinia^-the '' Shinkalas of 
the T&kkazie" — who do not at present appear to have any 
affinity with the true ShAnk^las of the south-west. 

It has yet to be ascertained whether the tongue of these 
true Sh&nkalas of Agaumider is cognate vnth the languages 
of Class xv., with which it is conterminous. 

XXII. The Dalla Language is that of the " Sh&nk^las of 
the T4kkazie," aboye referred to. 

XXIII. The Takus {or Boje) and Bdrea, These languages are 
stated by Dr Latham to have affinities equally with the Dalla 
(xxii.) and with the Agau (xviil.). This might be inferred from 
the position of the country in which they are spoken. But 
this alleged affinity with the Agau tongue suggests the pro- 
bability, that, when we shall have acquired a more intimate 
knowledge of the languages and dialects of the tribes skirt- 
ing Abessinia to the north and west, — ^the Sh&nkalas of 
Agaumider, the Dalla, and the Takue, — ^we shall find these 
people to be, all of them, oflfsets from the aboriginal race of 
Abessinia, the Agaus, who have retired from the high table- 
land into the valleys of the rivers, before the advances of 
intruders of the Ethiopic class. 

In the Amharic language, the word Bwrea means " slave ;*' 
that is to say, a " Sh&nkala," negroy or black slave — since, in 



) 



* Journal of the Royal Geographical Society » vol. xiv. p. 10. 
t Reite in Ewropa^ AMi$n und A/rika, vol. ii. part 2, p. 231. 
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tlie estimation of the AbeBHiniana, the negroes, as the alleged 
descendants of Ham, are alone doomed to slavery. It seems, 
therefore, that " Burea" is only another name for the Dalla 
negroes or " SMnkaiaa of the Tikkazie." 

In terminating hia list of the languages of Abessiuia, Dr 
Latham inquii-es, "Is it exhaustive?" and he i-efers to a 
number of vocabularies mentioned by M. d'Abbadie in the 
Athenwum of April 12, 1845,* as having been collected by 
him during his residence in that country. As even now we 
possess nothing more of these vocabularies than their names, 
we must be content to investigate them from the names alone. 
These are, however, quite sufficient to show, that, when the 
vocabularies themselves are given to the public, they are 
likely to present but little novelty, whatever value they may, 
and doubtless do, otherwise possess. 

The languages to which M. d'Abbadie's vocabularies re- 
a.te are stated to be as follows : — 

A. The Aqau (Aqow) Lahguagbs. 

1. The Khamtina (Kbamtinga), " spoken by the Kkamta 
T Agaua of Way or Wag.'^ This is manifestly my IFaag- 

bu OP Hhamqra, — ^the Agow of Bruce and Salt. (Latham, 
:n. 1, 2, 3.) 

2. The Anna (Awnga), " spoken by the Awama, or Agawa 
bordering on Little Damot."t This, again, is my Aghagha, 
or Agau of Agauraider, of which a vocabulary is also given 
by Bruce, (xviil. 6, 7.) 

3. The Hwarasa, " spoken in Kwara or Hwara, and by the 
Faloaha (Falocha) of Gallagar, Kayla, and of the Awawa ;'' 
which is the Falaaha of Bruce and myself, (sviii. 4, 5.) 

M. d'Abbadie adds, that " abort vocabularies show that 
the Agau languages are closely allied to the Gabi, spoken by 
the Bileu (probably the Blemmyi of the Romans), and to the 
languages of Atala in Simen [Samien],ofAlafa and of Kwara, 
or Hwara;" and he alludes also to the -'kindred dialect 

• No. 911, pp. 369, 360. 

t Bj " Little DBinot," M. d'Abbudia moBHa the " Damol'' of the nw^. 
VOL. SLt'lI. SO. XCIV. OCTOBER 1849. "5 
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sfdMOimaDt [Kam^Dntn]-" All this is in conformity with 
■ty TWWf aa to the abui-igina] character of the Agau clua 
d langiagea, and of their great exteu&ion throughout Abes- 
■inia,* wliich has already been adverted to under No. xvc. 

B> The Galla Class, which consists of — 

1. TIm Afar Proper, " spoken by the Addi, Taltal, Talfen, 
iM).;'' which ia no other than the Addl, or Dank&li {plur, 
SttB&kil) of modern travellers in Abessinia (Latham, ja. 
B. 1, 2, 6. 0, 7, 8). 

2. The Saho, " spoken by the Hazaortti and Toroua," is, 
in like maantT, the language of the Shihos, or Shohoa, who 
dwell between Masn^wah and the high land of Tigre (xil. 
B. 3. 4). 

3. The Dmorma, spoken ■■ by the Orme or Oromo, better 
kH OKH un^ler the name of Galla." Of course, this ia the widelj- 
i^«wl Qalia tongue, with which we have now become bo 
well acquainted, through the labours of Krapf and Tutschek 
(XIX. A.). 

4. " The Szomaliod, spoken by the Szomal,^' which again is 
merely tho liinguage of tho equally well known Somaulia or 
Somdlis (SIX. C), of which name the Arabic plural is SomSi. 

The Tufte (Toufte) is stated by M. d'Abbadie to be 
" spoken by a small nation near the Tamb&ro, and iseued, 
according to their own traditions, ifoia the same ancestors 
as the Orme," i. e. the Gallas. Of this langua^, the tra- 
veller's collection consists of ten words, which, as he himself 
observes, " is only better than nothing at all." I would add, 
that such a number of words is scarcely sufficient to enable 
us to class this language, which, even in spite of the tradi- 
tion alluded to, I am inclined to place among those of the 
Gonga class (xx.), by which it ia geographically smrounded. 

My opinion is the same with respect to the neighboiiriDg 
language of Tamb4ro, which M. d'Abbadie considers to be 
" a member of the Amh&ra family" (xvil.), but which I 
would equally place in the Gonga class (xx.). 

* TheBe opiDioDS were first eipresaed b; me ia A SlattmtHt of Fat*t niativt 
to the TraruoitioM buwun Ihi Writtr and Iht iaU Britiih Folitiad Mitrioa to tin 
Cburl ofSioa, p. I3j n. 
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In support of this opinion as to both these languages of 
SFafte and TamMro, I may cite the authority of Dr Krapf, as 
Kpeated by Major Harris,* that the language of Kaffa " is 
mmon to Gobo, Tufftee, and Dumbaro." This latter mode 
' Bpelling the name, which, correctly pronounced, is 7"am- 
: rtfanibiro, arises from the habit so common among 
the natives of Upper Germany, of confounding the sounds of 
the hard and soft consonants. 



C. The Gonga Group, styled by M. d'Abbadie " the Cha- 
titic languages of Great Damot." These consist of — 

1. The Sidama. 

2. The Daunia (Dawrooa). 

3. The Yamma or Yingara. 

4. The Shay. 
Dr Latham has already adverted to the fact that the first 

hree of these languages are identical with those of Kaffa, 
Vop^tta, and Yangaro, of which vocabularies have been 
l^ven by me in the Proceedings of the Philological Society. 
!id4nia is the name by which Kaffa is known to the Gallas ;t 
!>4waro (Dawrua) is either the same with, or a part of, the 
wantryof Woritta ;J and Yamma is, as M. d'Abbadie himself 
diows, the same as Y4ngara, that is to say, my Y4ngaro or 
Xj&ndjaro, which is the Gingiro of the maps. As to that 
traveller's Shay, which he describes as " a language spoken 
ly the Gimira, Gamaru (Gamarou), or Gamru,'' and which, he 
Mtya, " a collection of 4O0 words induces him to place side by 
ude with the Sidama," this tongue seems, from another state- 
ment of the same traveller, to be merely a dialect of the lan- 
guage of Kaffa, if it be not absolutely identical with it. In 
speaking of the country of Kaffa, he says, " Kaffa est le nom 
des Gallas, les Abyssins disent Sidama, et les indigiines appel~ 
lent leur pays Gomarn,"^ In this statement there is, how- 
ever, an error : it is the Abessinians who say Kaffa, and the 
Gallas who say SidA.ma. 

* Bighlandi of ^Elhii^a, tol. [Ii. p. 6, 

t Joumai of the Royal Otogu^hieal Sotieli/, vol. ilii. p. 261. 

' Ibid; map. 

§ Ballttm dt la Sotieli de Geografhie de Paris, Sd Series, vol. x.ulti, ^. ' 
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M. d'Abbadip further mentions the Nao language as ap- 
pearing; to be '• a mere dialect of tlio Shay," and that of 
Hadijft-Wanbe im being " m close contact with the Dawrua 
tonj^ue." I do not posnesB the means of determining the 
precise locality in which the former of tliese dialects is spoken, 
but it is manifestly in the immediate vicinity of Kaffa, if, 
indeed, it does not form a portion of that country. Hadiya 
ia the Hadea of the mnps, and it lies to the south-west of 
Guri'igie.* and to the north-east of the other countries in 
which the cognate languages of the Oonga class are spoken. 

M. d'Abbadie remarks, that " the Gronga language spoken 
on both sides of the Abai, is closely allied to the Sidima." 
This has already been demonstrated by my published lists,) 
which comprise a copious vocabulary of the Gonga tongue of 
Shinasha. a district situate in the valley of the Abai, to the 
south of Damot ;f and it ia on account of the affinity which all 
the languages comprised in this class have to one another, 
that I have attributed to them the generic denomination of 
Gonga. The irruption of the Oallas has much contracted the 
limits within which the languages of this class are spoken. 
Ludolf informs u&,% that the CJonga tongue was formerly that 
of En&rea, and he cites one word, donzo, as meaning " lord," 
or " master,'' which corresponds with the dondjo (Gonga of 
Shinasha) and dono (Kaffa) of my vocabularies. 

D. The Bidja Language spoken at Su^in, with respect 
to which it is aufBcient to refer to the remarks already made 
on Dr Latham's Class, XVI. 

E. Several Negro Languages, of which M. d'Abbadie 
says be has collected trifling vocabularies, remain " un- 
placed" by Dr Latham. They are as follows : — 

1. Gwinza. 4. Yambo. 

2. Suro (Souro). 5. Gamo. 

3. Doko (Dokko). 6. B&rea. 

To which has to be added, (7.) The K<Snfal. 

• Bee Joum. Boy. Btogr. Soc., vol. itW. p. 60, n. 

t ProettdiHgt of the WiioioffieaJ Soeiitj/, vol. il. pp. 97-107. 

t Jowm. Boy. Otogr. Sot., to\. sii. <^, 39. % Out. .JBcJUop., lib. 1. ekp. IS. 



Absssinia and Ike neii/hbouring Coitntrica. 273 

Respecting the Gwinzaand Garao, I am not able to say any- 
'thing. But the others may be thus classed : — 

The Suro and Doko are two dark -coloured if not absolutely 
!9iegro people, dwelling in the vicinity of Kaffa.* Of the 
ooantry of Suro, I have already said, in another place, t that 
'It " is two days' journey to the west of Bonga, and is subject 
to Kaffa. The country is both highland and valley, but the 
people are all Shankalas or negi'Oes. The men go naked^ and 
Ifae women wear only a small apron. The king of the country 
»1one ia clothed. They are pagans. They take out two of 
■ ttie lower front teeth, and ciit a hole in the lower lip, into 
which they inaei-t a wooden plug. They also pierce the gristle 
f the ear for the insertion of grass."! I* *^^ scarcely be 



* Javm. Ri]/. Beogr. Soe^ vol. aiii. pp. 264, 265. t IMd. 

J The country of theaa Sara nagroas wn", at the BaiDe time, descrilied by 
'Omar ibn Nedjftt, the intelligont Abesainian merchant from whom I obtained 
a atfove infornmtiua respecting theio. its lying in the valleyof the river G6djeb, 
ft short distance to the west of Kaffa. (See tlis map, in ./bum. Itoy. Qcogr. 
•e., vol. xvii. part I.). 

M. Ferdinand Werne, who accompanied the second Bgyptiun expedition up 

Ute White River, haa recently published an account of hie voyage ^Expedition 

Udcctung der QucZicii da Weiiseu Nil, Berlin, IBIS), in various parts of 

tobloh similar rustoms are described afi prcvniiing among the btacic inhabitants 

:i)f the valley of tbaC river. Tbe trevBller etates, that, es far soulti aa Bn-ti, a 

coanttj in the fourth pamJlel of north latitude, all the natives are In the habit 

pt eitrmcting several of the incisors, Imth of the upper and of the lower jaw, " in 

order that they may DOt resamble beasts nf prey' (p. I8S); and that thoy also 

pierce the cartilage uf the ear all round, and, in the absence of beads or other 

mttinentt, they insert in the orifices small pieces of wood" (p. 1S8). The 

BtivesofBariaiono form an eicsptioD, being" distingaisbed" (says M. Werne) 

from all the people we have hitherto aean, by the circumstance, that they do 

lOt pierce the ears for the insertion of ornaments ; and also, that they are not 

tetUtoed" (p, 293) ; and higher up the river than Bari, which country was the 

no point reached by the eipedition, the natives are said to " keep in all 

'^sir tMth" (p. 3B5). 

im a comparison of these particulars, tbe conclusion may fairly be drawn, 
he Suro negroes are of the same race as the inhabitants of the valley of 

occupy the valley of the Godjeb, which is now known to be an affiuent of the 
Nile ; and as there is no important stream joining the White River from the 
east btlow Ban. eicept the Sobat, T^ifi, Or River of Habesb ; it results that this 
latter river is the lower course of the Godjeb. This conclusion «, of course, 
quite independent of all other arguincuta already adduced by me in support of 
the same position. 3eo Jinrnal of the Itwj^l Geoijritfhkal Sucieiy of itmd™. 
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doubted tliat thoy are of cognate origin with the negro in- 
habitants of the valley of the White River, and that, cons 
quently, tbeir langitivge belongs to the Nnbian class (xiv.) 

As regards the Dokos, I believe I was the first, in 1841, to 
make public mention of these people," from iDformation ob- 
tained by Dr Krapf and myself from a slave of the king of 
8hoa, named Dilbo ; but the particulars then furnished were 
Far from going to the extent of those which have since beea 
given by Dr Krapf, and after him by Major Hftrris. Ethnole- 
giats will remember the marvellous stories related respecting 
these DokoB, who ore described as a nation of pigmies, of 
scarcely human character, " not taller than boys nine or ten 
years of age, and never exceeding that height, even in the 
most advanced age," and who are said to be employed as do- 
mestic servants by the people of KafFa. It is snflicient to ra- 
fer to Di- Prichard's Natural History of Man, \ for Dr Ei^fs 
Report on this subject, which was originally published in the 
Monatsberichte of the Geographical Society of Berlin. J 

1 must here repeat the esprassion of the doubts whieh 1 
entertained from the outset,^ on many of the points thus re- 
lated by Dilbo. When questioned by Dr Krapf and myself, 
his statements were such as to entitle him to full credit ; anil 
I am afraid that he was subsequently induced to enter into 
these fanciful and exaggerated details, by a feeling not nn- 
common among uneducated persons, when pressed to fumisb 
information, that the more wonderful they make their story, 
the greater praise they wiU obtain ; and probably, also, the 
greater reward. 

The description given by M. d'Abbadie of the Dokos, is 
markably at variance with that furnished by Dilbo to Dr Krapf. 
The former traveller says, || — " My Sidama interpreter was 
a Dokko, freed by his master's death. This man remained 
nearly two years with me, and was eighteen centimetres 

vol. xvii. p. 44, el itq. ; Bulletin de la Sudeti dt UirtgraphH de Parir, 3d Setltf, 
vol. viii. p. 356, a iC}. \ Kilinbursk Nm- mioiojJtical Jotirnal. vol. xl*. p. 238 
a «ej,— aed November 1848. 

• Sbb JPHfnd o/ Africa (October 1841), vol. i. p. 187 ; Jonm. Soy. fitogr.SK., 
vol. lii. p. 87 ; vol. niii. p. 205, a aq. 

1 2d Edit., p, sea, tt .eg. J Vol. iv. p. lal, ft Mj. 

g See Literary Oasmt of Dec. 30, 1843, No. 1406. 

\] AUienatm, of Mnch 8, 1845, No. W>Q, i^. 243. 
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English inches] shorter than myself. I have seen 
three other Dokko, all black-like negroes, but with a fine 
fecial angle like the Mozambique natives, and rather small, 
1— what we call trapri in France, but nothing like pigmies. . 
Their forms are the most perfect mezsso-termine between 
£thiopi£uiB and negroes. They uae, according to their own 
thocount, the Sorghum vuigare to make bread, and have a 
(elmos), for bread." In another place,* the sametra- 
TsUerdescribes the Dokos as being " (r^j^rosetbien muscles, 
AbBoIument comme les Sawahily," 

It is necessary to explain, that the word Doko is not to be 
iwgarded as the proper name of any particular people. In 
the Gialla language it is an appellative, signifying " igno- 
rant," " stupid ;" and it appears to be used in the same in- 
definite sense as our expression " savage," 

The evident mixing up of mon/ret/s in the description given 
of these Dokoa or savages, may be accounted for in the aame 
way, probably, as a statement made in Sir Gardner Wilkin- 
son's Manners and Customs of the Ancient Egyplians,^ respect- 
ing the employment of those animals as domestic servants in 
I)jimma,acountry tothe south of Abessinia, situated between 
En^rea and Kaffa. Djimma is also adjoining to YAngaro, 
which latter country, as I have already mentioned, is called 
Dj.indjaro by the Gallas. In the wars which are continually 
taking place between Djimma and Ydngaro, many natives of 
Wie latter country are made prisoners, some of whom are re- 
tained in domestic slavery, while others are sold into capti- 
vity. Hence, the number of Yingaro or Djiindjaro slaves 
that are met with in the markets of Abessinia and the Red 
Sea. But in Abessinia, the name Djandjaro has, partly 
through ignorance and partly by way of ridicule, been changed 
into Zendjero, which word in the Amharic language means 
" Monkey." If, then, in the enimciation of what is unques- 
tionably a fact, it were stated that the people of Djimma and 
Kaffa are waited on by DjSndjaro servants, or, as it would be 
repeated in Amharic, by Zendjero servants ; nothing would be 
more natural among an ignorant and marvel-loving people, 
than to imagine these " Zendjero" to be monkey servants. 
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I wM OQoe grayely infiMned by aa AbmeJnJMi daTo-oonr- 
ohant of the muket of Baao in Godjam, Omt beyond EjA 
there is a country, the male inhalHtanta of which an all doga» 
and the femalee are women ; and that the doga go oirii to tend 
the cattle, while the women occupy themaelyea with domoitie 
aiffium. It was of litUe avail to inquire how it oame to paaa 
that the progeny of this strange nnion ahoold be oaaine on 
the male aide, and haman on the female. Tihi^ my Informant 
did not know : the other he did know ; thoo^ lie honeatly 
admitted that he had not been so far as to have aeen it hhaa* 
self. This story I consider to have originated in the fiM^ 
that beyond Eaffa there is tmly a '* Dog" oonntry. joat as, 
ad^joining to Sjimma there is a ** Monkey^ coontry ; that is 
to say, in Woritta there is a place or district named 0M4* 
which word in Amharic means " dog," in the same way that 
2Semijero means ** monkey.'* As is usual in snch oases^ the 
story was afterwards invented to account for the namcf 



* Sm my map in Joum. Jtoy. Otogr, Soe., vol. xlii. 

f Aceordingto M. Weme (JSaqif0diii<m sur Xntdtebrnff d€r Qmilm dm WHmm 
yu, p. 825), a fkble prevails among the natives of the Valley of the White River, 

respecting a race of cannibals, having heads like dogs and g<nng on aU-fourSf who 
are said to inhabit the mountains of Logaya, to the east of Bari. The following 
reasonable explanation of this monstrous story was, however, given to that 
traveller by Lakono, the intelligent king of the giant race of Bari. He stated 
that, ** in reality, these wicked people have heads like those of other human 
beings ; only they keep in all their teeth, [It has been remarked (p. 273, note) that 
the negro inhabitants of the valley of the Nile extract the incisors, in order 
that they may not resemble wild beasts] ; and when they come to eat up others, 
they creep in on aU-fours.*^ On this M. Werne himself remarks, that ^' most 
likely the simple meaning of this is, that these alleged cannibals do not engage 
in open war with their neighbours, but sneak in among them like dogs, and 
carry away individuals, whom perhaps they may devour." 

For myself, I question much the existence of cannibalism among these moun- 
taineers, whom the mere fact of their not extracting their teeth proves to be of 
less barbarous habits than the natives of the low country. 

From the earliest times cannibalism has been said to prevail among the inha- 
bitants of Africa. It is only necessary to allude to the A'/S/offif ( &»^PUV(^dyoi 
of Ptolemy, and to the Nyam-Nyam, Lem-Lem, Dttm-a-Dum, &c., of the Arabian 
geographers and of the modern Arabs. But stories of this kind require in- 
disputable evidence to establish their truth ; and there is no doubt that they 
often originate in ignorance, if not in interested motives, on the part of their 
promulgators. 
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Of the language of these Dokos M. d'Abbadie states that he 

PBBesses only tmenty-nine words ; which is rather surprising, 

'hen we consider that he says he had one of these people by 

im as an interpreter for nearly two years. Its affinity with 

Bie language of Wor^tta is, however, asserted by that travel- 

This will place it in the Gonga class, which is quite in ac- 

eordance with its geographical position. The only word of the 

bDgaage cited hy M. d'Abbadie is elmot, signifying " bread ;" 

which expression, however, I cannot connect with any word in 

ly vocabularies. Eh-Krapf states, t that "the language of the 

•okos is a kind of murmuring, which is understood by no one 

at themselves and their hunters." But he also mentions, that > 



Ifr Robortson, in hia Sola on Africa (London, 1819), pp. 353-354, when 
iteeattngor the natiTeasftbe south bRalt of the river Congo, saji : "The opinion 
'^ut these, or anj other people on this [the west] const, are AnthrapophBgi, ia 
itdicnlous. One of the traders at IJonny did, LndGeiJ, once tell me ao plausible 
S Btorj concerning the Quaa eating those who fell into their powerj that I was 
llalf inalined t« beliavo him. But subsequent inquicy convinced ine tliHt there 
DO truth whatever in It. . . . The Portuguese having taken so much 
trouble to inipresa other nations with the dreadful effects of man-eating, thsy, 
oftoune, cmuider ihii conniry of tome valut < hut from their Dot having been de- 
voured themBelvei, it seema other animi.ll food Is plentiful; or, perhaps, the 
aboKginal inhablCanta think the Portuguese rather coarbe nieat, and like cattle 

A similar tale of cannibalism ia related in Sboa, and for a somewhat simitar 
reason. The wildemoaa of GSdem, a province in the nor 
which I visited in AprU 1341, is " the place of refuge for 
bad characters of Shoa"' (Job™. Roy. Oeogr. Sot., vol. sii. p. 92). 

nlndB of their elavea that the people of G&leni are cannibalu, mho tuiU be tare 
tit dot them up if they run away. Hence, the poor children are content to remain 
with their (often cruel) masters, rather than run the chauoe of being devoured 
bj the wicked man-eaters of G^dem '. 

To shew the little value, generally, of these stories of the existence uf csnni- 
tuliBm among unknown nations, I may cit«, further, the following pasimge from 
the intereating Notei lur lei ifiruri, ComnniM et Tradilioni da Amaioua of 
H. Eugene de Proberville, publiahed in tbe SaUilin dc la Socieie de Giographit, 
Sd Ser., vol. vlii. p. 331 : — '' lies traditioDS les plus cSrajantee aont repandues 
par toute I'Afrique orientale toucbant le sort des esclaves tniaaport^ dans le 
pays des blancs, Mes informateura m'ont unanimement dficlarfi que Ton cri^ait 
gSngrolement que Ui ilanei mangeaitnt ics eiclavei ^'ii« viennent cAtreAw m 
Afriqut.'' — Mutito uomlne, de te fabula narratur !— 22d November 1846. 

* lixiOttm, 2d Ser., vol. lis. p. 439. 

Prichard, Nalwal Hiaovy of .Win, p. 556. 
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tbey ftddr^B the Supreme Being by crying. '• Yer! YerT* 
Ktnr Ttro, in the Kaffa language, means " God ;" so that we 
here here a further proof that the language of these Dokos 
belongs to the Gonga class, 

fiiOMnmenting, on a former occasion, on a few words given 
liy Dr Kra|>f, apparently from the mouth of Dilbo, as speei- 
tttes of the language of Kaffa, I remarked,* that " they do 
ndt altogether agree with my Kaflvi words, which I obtained 
from persona who wore most assuredly natives of Bonga, the 
Ol^ittel of that country. From Dilbo's physical appearance 
imi OthM' circumstances, I have reason to believe that he 
*WM a native, not of Kaffa itself, but of some neighbouring 
oooBby. which will account for the difference of language." 
I majr nrjw add. that the description given by M. d'Abhadie 
<tf ibe pliysical character of the Dokos corresponds so closely 
WUt that of Dilbo, that I am inclined to think be was him- 
islf 0D« of those savages. Should this really be the case, 
Am words inserted between brackets in my Kaffa vocabulary 
irfil moit probably belong to some Doko dialect. 

The nest of M. d'Abbadie's unplaced languages is that of 
Yambo, which is the name given by that traveller to the ^egro 
inhabitants of certain islands formed by the Bahr el Abyad, 
or the direct stream of the Nile. These islands are placed by 
him as high up the stream as about Q" N. lat ; but, as has been 
shown by me in a communication recently made to the Geo- 
graphical Society of Paris, t their true position is in abont 
9° N. lat., below the confluence of the Sobat or River of 
Habesh. Thus, these Yambos appear to be Denka negroes, 
and their language will consequently belong to the Nubian 
class (XIV.). 

The Bdrea is said by M. d'Abbadie to be " spoken by the 
semi-negroes near the T^kkazie ;" that is to say, the " Sh&n- 
kalas" of that river ; so that this language is identical with 
either the B4rea of Salt (xxill.), or with the Dalla (xxil.) 

And lastly, we have the K6nfql, who are stated to " live 
between Kwara and the Awawa" — that is to say, the Agha- 

* Proceedwigt of the Philological Socittf, vol. >i. p. 94, «. 
t SuUmn, 3d Ser., vol. vlii. p. 3SS, MHg. 
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or AgauB of A^aumider. Of this language M. d'Abbadie 
bys, that he has " no sample beyond the first ten numbers, 
'Mch ore partlji Giis ;" and he adds that "the all-but-nn- 
lown K6nfal tribes are the most perfect medium between the 
itraight-nosed Ethiopian and the grovelling negro." But the 
losition thus attributed to the K6nfal eorresponds precisely 
ith that of the black inhabitants of Gindjar already men- 
ined ; and when M, d'Abbadie asaerta that their numerals are 
.ly Geez, i. e., Ethiopie, he should rather have said Arabic ; 
tanc% the faet is beyond dispute that the language of Gindjar 
in great part, a corrupt Arabic, and it is not leas a fatt 
that the Ethiopia and Arabic numerals are almost identical. 
The conclusion to be drawn from this investigation is, that 
Dr Latham's list, whatever modifications increased informa- 
^n may eventually give occasion to introduce into its arrange- 
oent, is, in fact, exhaustive of the languages of Abessinia 
md the countries immediately adjoining. 
The map in which the results tlius arrived at have been 
.embodied, makes no pretensions to strict accuracy in the 
Jiimts that are assigned in it to the several classes of lan- 
^aees. Our materials are still too imperfect to admit of 
precision in this respect. The only merit that this map can 
lay claim to, is that of affording a general coup-d'ceil of the 
geographical distribution of the various languages spoken in 
that portion of Africa which has more immediately fallen 
within my cognizance ; and thus of obviating, so far as Abea- 
Binia and the neighbouring countries are concerned, the dif- 
ficulty which, as the author of the Report justly complains, so 
firequently arises from the absence of any geographical notice 
respecting the districts within which a particular language 
is spoken. 
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Tmtlruetloiu for CoUectittg and Preterving Invertebrate Ani- 
maU. By RicAAIid Owen, F.R.S., Huntcrian Professor to 
tbe Boyal College of Surgeons of England. 

Ax water is the element in which the greater number of the 
duHt of wdtnals esist, and as the soa is the scene of such eiist- 
ODoa, asd the Held oF research nhich will be most commonly pre- 
Mottd to tliote for whom the rollowing instructions for collecting 
ted prwerring animals have been drawn up, they will commence 
with the meriue species, and the lowest forms of animal lite, 

AlfffT, Spongeg, CoraUines, and Corals. 

The liae of demai-cation between the vegetable and animal king- 
dom U ao obceurcly marked in the lowly organised marine species, 
tmi the model of collecting and preserving these are go similar, that 
tfa kfatdred greups above named are associated together as the sub- 
jaetl of the following remarks. 

Alffu, eemniunly called sea-weeds, may be (hvidcd, for the con- 
Taueooe of the collector, into three kinds, according to their co- 

1. OliTo^Ioured (Am), genenllr of kt^ ene mAAmAtwf 

texture, rarely grietinous; usually laoiiiiate or le^, raca^ file* 
mentous or thready. 

2. Bed-coloured (FlondeiB), firm, fleshy, or gelatinous ; osually 
filamentous, sometimes membranaceous. 

3. Green (Chlorotpema), membranaceoas or filamentous ; rarely 
homy. 

Sponges ore bodies usually adherent in irregular or tunorphous 
masses, rarely in the form of hollow reticulate conee ; composed of a 
soft, jelly-like tissue, supported by siliceous or calcoreouit spiculse, 
or by horny fllaments. They are divided, accordingly, iato homy, 
or " keratose," siliceous and " calcareous" sponges. Their soft, or- 
ganic substance is commonly diffluent, and drops from the firmer 
basis, when removed from the water, or it is easily washed away. 
It exhibits no signs of sensibility ; no contraction or retraction when 
touched or otherwise stimulated. The evidence of life is afforded, as 
in the corallines and algn, by the flow of currents of water through 
canals, entering by pores, and in the sponges escaping by larger ori- 
fices ; and an appearance of animal life is given to both algn and 
sponges by the locomotion of the sporules or gemmules. 

Corallmet are plants coated with a calcareous covering, eidier red 
or green when fresh, becoming white and brittle on exposm^e to the 
air. 

Corals, though called " zoophytes," are true animals ; the cur- 
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its vbicb penneate them enter by "mouths," always provided 
' . a crown of feelers or seizers, called tentacles, and oommimi- 
ig with digestive sacs or " stomachs," into which the pores of 
nutrieut canals open. The tentaculated mouths are called 
fpes," Their fleshy tissue, as well as that which connects 
t(^ether into an organic whole, when the coral is compound, 
B more than one mouth, is " sensitive,'' or retracts and shrinks 
touched. I'or the purposes of the nolJector, corals may be divi- 
itathe "fleshy" (Polypi eamosi), in which the flesh has no firm 
ipporting part ; the " horny or flexible," usually having this supports 
substance as an external tube j and the " calcareous,'' in which 
supporting substance is usually covered by the animal matter 
lesh, forming an internal skeleton, usually of one piece, rarely 
'jointed. 

The above-deflned classes of organised beings, which all present 
"habit," or outward form, more or less, of plants, ars found 
|4n>m the extreme high water mark to a depth of from 50 to 100 
Atthoms. Living algcc rarely descend below 50 fathoms, but corals 
^ the genera Lepralia, Retepora, and Hornera, have been dredged 
Up from 270 fathoms, and fragments of dead coral from 400 fa- 
tlkoms.* Specimens within the reach of the tide are to be collected 
•t low water, Ofipecialiy of spring tides ; the most interesting species 
oeour at the verge of low water mark. Those that dwell at greater 
depth must be sought by dredging, or by dragging after a boat an 
mm cross furnished with numerous strong hooks. One or mora 
Arong glass bottles with wide mouths, or a hand-basket lined with 
j^>auned tin, should be provided for the purpose of bringing on 
board the smaller and more delicate species in sea-water, and they 
should be kept In it, the " Florideffi" more especially, until they 
can be arranged for drying, or other modes of permanent preserva- 
tion can be attended to. 

In collecting algte, corallines, or the bi'anched, homy, or oaloa- 
K80UH corals, care should be taken to bring the entire specimen, with 
itM base or root. With respect to the coarser algte, it is merely re- 
qaisite. for the purpone of transmission, to spread the specimens im- 
mediately on being brought fi'osh from the sea, without previous 
wftshing. in an airy situation to dry, but not to expose them to too 
powerful a sun ; if turned over a few times, they will dry very ra- 
pidly. When thoroughly dried, they may be packed loosely in paper 
b^js or boxes, and will require only to be remoistenud and properly 
prassed, in order to make cabinet specimens. For the purpose of 
transmission, it is better not to wash the specimens in frosh water 
previous to drying, as the salt they contain tends both to preserve 
them and to keep them pliable, and more ready to imbibe water on 



" Aolarctic Voyage," Appendix, No. IV. 
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nummemon. Wiih rsBpact to the delicate alg», — '■ The collect-ir 
Bhoiil<l Imvu two or three Hat diBhcK, one of which is to be filled with 
■ftit water and two with fresh ; in the lir^t of these the specimens 
are lu be riosed and pruD«d, to get rid of any dJix or parasites, or 
othur estroueuufi maitL-r ; they are then to be floated in one of the 
dishes of fresh water for a few rninutoB, care being taken not to 
leave them tijo long in this medium, and then one by one removed 
to the third dish, and a piece of white paper, of the size suited to 
that of each specimen, ia to be introdurod underneath it. The paper 
is to be carefully brought to the suriace of the water, the specimen 
remaining displayed upon it, with the help of a pair of t'orceps or a 
porcupine's quill, or any fine-pointed instrument i and it is then to 
be gently drawn out of the water, keeping the specimen displayed. 
These wet papers, with their specimenG, are then placed between 
sheets of soft aoakiug-paper, and put under pressure, and in most 
cases the specimen adheres in drying to the paper on which it is laid 
out. Care must be taken to prevent tlie bloating-paper sticking to 
the specimens, and destroying thorn. Frequent changes of drying- 
paper (onoe in sis hours), and cotton rags laid over the specimens, 
are the best preaervative.s. The collector should have at hand four 
or five dozen pieces of unglazed thin calico (such aa sells for 2d. or 
3d. per yardj, each piece about eighteen inches long and twelve 
inches wide, one of which, with two or three sheets of paper, should 
be laid over every sheet of Bpecimons as it ia put in the press. These 
cloths are only required in the first two or three changes of drjing- 
papera ; for, once the specimen has begun to dry, it will adhsre to 
the paper on which it has been floated in preference to the blotting- 
paper laid over it.''* 

For dried specimens of corallines, corals, and sponges, it is advisable 
to soak the specimen for a time in fresh water before drying. They 
may then be packed among the rough-dried sea-weeds, in boxes ; btit 
the more delicate specimens should be placed in separate chip-boxes 
with cotton. 

With r^ard to corals, &c., it mast be remembered that dried Bpe- 
cimons are but the skeletons of those animals, and that only the 
"homy" and "calcareous" species can be so preserved. The 
" fleshy" kinds, commonly known as " polypes," " sea-anemonee," 
or " animal-flowers," must be preserved entire in alcohol or saline 
solution, and of the latter the following (No. 1 of Goadby's reoipee) 
has been found successful : — 

Solution, No. I. 

Bay salt, , . . . 1 oz. 

Alum, . . ■ ■ . 2oi. 

Corrosive sublimate, . .3 grains. 

Bain vrater, .... 1 quart. 

* Dr Harvey, in Hr Ball's Ua^ort on the Dublin Vnlverailgr Usgatine, p. 3. 
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order to fii-iiser»e the speuimena expanded, they should be remo- 

I and placed alire in a dish of sea-water; and when they have 

tded and expanded tbeir tentacles, the solutiou should be 

1j and quietly added to the sea-water, when the animai may be 

id fixed in its expanded state. So prepared, the specimens 

faoidd be transferred to a bottle of fresh solution. 

In like manner the minute polypes of the flexible or horny corals 
B»y be preserved, protruded from their cells, and expanded. If a 
" piece of corrosive sublimate is put into the vessel of sea-water 
ontaining such living polypes, it will kill or paralyse them when 
iiotruded, as it slowly dissolves ; but they must be removed as soon 
lliey have lost their power of rotraetion, otherwise their tisane is 
Andered fragile, or is decomposed. The polypes, or anicn&l part 
i the calcareous kinds, called " Madrepores," " Miliepores," 
' "Red Coral," " Gorgonite," &c., require for their pre- 
frv&tion, in connection with their supporting basis, the following so- 



Solution, No. 2. 

Bay Salt, . . . . J lb. 

ArseniouB acid, or will* oxide of areeiiic, 20 grains. 

Corrosive sublimate, . 2 grains. 

Boiling rain-water, ... 1 ([uart. 



All the polypes eonoerned in tlie formation of coral reefs. atoUs, 

> coral islands, ma; be preserved in the above solution, provided 

ley be kilted by its gradual application as above described, and bo 

lerwardfi transferred into fresh solution. With regard to the struc- 

ire and formation, and mode of observation of coral islands and 

the work by Charles Darwin, Esq., on the Structure and DU' 

ribution of Coral Reefs (8vo, 1842), should be consulted.* Never 

Ml to ascertain, if possible, to what depth below tho surface of the 

the corals descend, and on what basis they rest ; and for partiou- 

br instructions with reference to coral reefs, see Mr Darwin's re 

tn&rks under the head of 



I 



Infueorial Ammaltides (Poli/</astria, Polytkalmia, Phytolithana^ 
Some idea of the value and importance of attending to the collec- 
n of these microscopical organized beings may be had by reference 
to Ehrenberg's observations, forming Appendix, No, V. of Captcun 
Sir James C. Rosa's Antarctic Votfage, vol. i., p. 339 ; a better 
lea by the perusal of Ehrenberg's numerous communications to 
journals, some of which havo been translated in Ta^lot'a 
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'AlmaU 0/ Sfienee ; and the best idea by tlie stud/ of £hrcnt)^''s 
great work, Enltmckeluny JLebensdauer uini Strnktur der Magen,- 
thiere vnd Rdderthiert, Sfc, foUo, 1832. The important relations 
of thene minutust forms of animal life to gi'eat questions in geology, 
to the alteration of coast-lines, and to the phenomena of oceanic 
luminositj, make it indispensable to include them in directiona for 
collecting facts in natural history. 

Whenever the surface of tbe sea presents a difference of colour 
and density, in tbe form of pellicles, atreaks, or shining oil-like 
spots, lift up portions by dipping in thin platus of mica, or stout 
paper, and raising them Iiorizontallj ; dry these and preserve them 
in a book, noting the latitude and longitude, the time of day, and 
the temperature of the sea. The animalcules remain attached to the 
pieces of paper or mica employed in their <».pture, and may be de- 
termined by subsequent microsoopical observation. 

Where the aea seems pure and colourless, a bucketful may be 
raised and strained through fine linen ; by repeating this act, a por- 
tion will commonly remain on the filter, whioh is then generally 
rich in invisible animalcules, and should be preserved in small glass 
bottles or tubes, with a buble of air between the cork or stopper, 
and the water. Any visible gelatinous acalephce should be removed 
and placed in spirit of wine, or thu- solution No. 1. Specimens of 
sea-water thus saturated with animalcules should be prepared at 
each degree of latitude and longitude traversed on the voyage, by 
whiuh means the geographical distribution of these minute organisms 
may be ascertained, when the species so collected ore determined, 
after the voyage, by microscopic observation. 

Small bottles or tubes of the water of each mineral spring or hot 
spring should bo preserved for the same purpose. Id a deposit from 
melted pancake-ice from the Barrier, in 78° 10' S. l&t., ■l62''W. 
long., brought home in Ross's antarctic voyage, Ehrenberg de- 
tected of siliceous-shelled polygastria fifty -one species, including four 
new genera ; siliceous phytolitharia, twenty-four species ; and of cal- 
careous-shelled polythalmia, four species. Small packets of the 
sand of each coast that may be visited, and of the sand or mnd 
brought up with the anchor or the sounding-line, should be pre- 
serve ; the localities or latitude and longitude being precisely noted 
in each case. 

AccUeplkB {Sea-blitbber or MedustE, Portuguete Men-o/-uiar, JeUif- 
FUh, and other fioating Marine Oelatinous AnimaU,^ 

The brilliant but evanescent hues of many of this class of animals 
can only be preserved by coloured drawings executed at the time of 
capture. The solution. No. 1, will au£Bce for the preservation of 
the animals themselves, provided it be changed after they have ro- 
Bwned in it about twenty-four hours, for most of tbe gelatinous 
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,4uiniEtla, especially the Medusae, uoutain a great quanticy ol' fluid, 
nrbich, mixing with the praserving liquid, dilutes it, and rendorM it 
taiGt for long-cuDtinued preservation. The befit preserved speci mens 
tif these delicate animals are those that have been placed immediately 
'After capture in the solution So. 1, diluted with an additional pint 
of rsin-water, and whioh have been afterwards transferred to fresh 
of the proper strength. Glass-stoppered bottles with wide 
Jnouths are the btst adapted for the larger Acalepha?. 

Echinodermn (_Star-Fisk [Asterias], Sea-Urckins [ErAinida], 

"" Sfa-Cuawmhers [Holotkuriifi). 

For the preservation of the entire animal, with the soft parts of 
'Star-fish (Asterias), or a Sea-urchin (^Echinus), the arsenical solu- 
iD (So. 2) is preferable ; the softer Trepangs (HolothuTiee.) niaj ba 
eserved in either Eolution, It should be gradually added to the 
Bsel of water in whioh the living specimen is at rest, in order to kill 
with the soft appendages protruded or elongated. This is particu- 
riy reqnisite in the case of the Holothurice, which, if plunged sudden- 
y in solution, are apt to squeeze out and rupture their viscera. With 
^regard, however, to long and slender Star-fishes (Ophiurto), aomctimes 
1 " brittle stars," from their habit of breaking themselves into 
s when captured, tlieae should be instantly plunged into a largo 
ion of cold fresh water, when they die in a state of expansion, and 
o quickly for the acts of contraction by which the rays are broken 
F, After lying for an hour or so in the fresh water, they may be 
rmsferred to the solution ; if preserved dry, they should be dipped 
r a moment in boiling water, then driud in the sun or in a current 
air, and packed in paper. When ihe specimens have soakid in 
solution one or two days, according to the temperature, they should 
be removed into fresh solution. The Eehini should be sewed up 
each, in a separate bag of muslin, and not be crQwded so as to press 
upon each other in the same bottle. The Star-fish and Sea-urchins 
tbat are preserved dry should be emptied of their viscera or soft con- 
tents by the mouth or larger (lower) aperture, and should then be 
soaked in fresh water, changed two or three times, for so many hours, 
or until the saline particles of their native clement have been ex- 
tracted, before they are dried. The Echini should be wrapped up 
'a cotton, and sewed up, each in its separate bag, in order to pre- 
1 the spines, which may become detached in the course of a 
Toyage, and ai'e apt to become so if the precaution of soaking away 
the saline particles be not previously laien. All Echini and Star- 
i^fiBh should be examined for small shells (Stylifer of Broderip, for 
example), which nestle in and among the rays, and at the roots of 
the spines, and for other parasites. 

Recent Pentacrini (Lily-stars), especially their bases, will be 
aluable acquisitions. They may be dredged up of large (' 
tropical seas ; as those of Uuadaloupe, tbr example. 
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Etituzoa (^Intcitinal Worms itnd other intemiil j)a/'a»i(»). 
Theso are to be preserved either in Eolation No. 1, or in colour- 
less prool-spirit. This class of animalB has been too mucli neglected 
b; auUectors. Every animal that ia opened and dissected, especially 
Rshas, may present rare or undescribed species of En tozoa. The eyes 
of fishes are often the seat of aii[:h ; the noses of sharks are frequently 
infested by thsni. They may be found not only in ibe alimentary 
canal, but in the tissues of most of the organs. When the parasite 
is adherent, the part lo which it adheres should be removed with it, 
care being taken to secure the whole mouth or proboscis of the pa- 
rasite. When it is encysted in an organ, the cyst is to be removed 
entire with the surrounding tissue of the organ. Portions of muscle 
or other tissue which appear speckled with minute white spots should 
be pi'eserved, as these may bo occasioned by the cyst of Trichimr, or 
allied microscopic Entozoa. The number attached to the speciioen 
should correspond with that in the list, having reference to the ani- 
mal, and part or organ infested by the parasite. 

Epieoa (Lerw«e or Fish-Uce, and other external pttragites) ; An- 
ndidei (Leeches, Wotttis, Nereids, or Sea-eentipedes, Tidt- 

The exterior surface, the mouth, and the gills of all fishes, should 
be examined for parasitic animals, some of which exhibit the moil 
extraordinary forms and combinations of structui'e, as, e. g., the 
Diplosoofi of Nordmann, a genus of Entozoa, from the gills of tlie 
bream. Wlien the parasites adhere firmly to the part, they should 
be cut out with the adhering oi^n entire, which sometimes pene- 
tratea to a great depth in the flesh. The eiterioi- surface of por- 
poises, grampuses, and the larger species of the wliale tribe, should 
be scrutinised for adherent parasitic animals. Bare kinds of loechei 
may be found on fishes, as, for example, the BramhtUion of tha 
torpedo. A species of loecb, with external tufted gills, Hindu 
branckiata, has been detected on a marine tortoise or turtle in tbe 
Paeific, the anatomical esamination of which is especially recom- 
mended by Cuvier. Leeches, and all the various kinds of Bea-wormSi 
comprehended under the class-name " Annelides," and including tliu 
Nereids, or Soa-centi pedes, usually found amongst sea- weed or under 
stones, sometimes attaining the length of twelve feet ;* and the tube- 
worms usually crowned with brilliant coloured tentacles, may be pre- 
served in the solution No. I„ or in colourless spirit. Those, ho"- 
ever, as the SerpuUdee, that form calcareous tubes, should be pre- 
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I served in the solution No. II. In all cases it is ilesiralilo that the 
I specimens should be allowed to die gradually in the water tliey in- 
I liabit, when thoy commonly display their natural external form and 
K appendages in a. relaxed state ; they should then be immediately put 
I into the solution or spirit, to prevent putrefaction, which otherwise 
l^nkes place rapidly. 

\ Cirripedia (^Barnacles and Acom-ehdls, or Crown-shells). 

I ' The barnacles, or pedunculated Cirripedss, with soft stalks, should 
Brbe preserved in the solutiun No, II., or in spirits; they are oom- 
Ifinonly attached to floating timber, and the smaller species to sea- 
Vweed, shells, Sec. The sessile kinds (acorn-shells, &c.), which en- 
KeruEt the coast rocks all over the world, and are found parasitic on 
Vtnrtles, whales, &c., ehould likewise be preserved iu spirit, or solu- 
yUon No. II., as the included animal is necessary in some genera 
V*fbr the recognition of the species. The colours of the pedunculated 
^should be noted whilst fresh. If the sessile kinds are preserved dry, 
f' the included animal ought never to be taken out. In removing all the 
I kinds from their points of attachment care must be taken that in 
Bome specimens, at least, the base, which is either membranous or 
calcareous, be preserved. It is particularly desirable that some 
young, as well as large specimens, should be collected. In the tro- 
pical seaa certain corals and shells contain embedded in them singu- 
Ibt tbrma of cirripedes, which, presenting externally little more than 
a single aperture, are easily overlooked ; such kinds hod better bo 
preserved in the coral. Othtrs live embedded in sponges ; two 
genera live on whale's skin {Coronvla and TiibidneUaj, the devetop- 
.tnent of which needs to be studied by specimens of the ova and 
■yonng ; anotier less-known genus (Chelonobia) lives partly em- 
l>edded in the skin of turtles ; a third attaches itself to the manatee 
,>0T sea-cow ; and some small and interesting species of barnacle are 
parasitic on sea-snakes. Lobsters, crabs, bivalve and other sheila, 
as well as floating pieces of wood, or even net corks, become the 
liabitat of animals of the class Cirripedia. It should always be 
noted to what animals these parasitic Cirripedes are attached, as well 
SB any circumstances that may determine the period during which 
itliey have remained attached. 

Cmatacea (Shrimps, Sea-mantises, Cray-jish, Lobsters, Crabs, 
and King-crabs'), 
All the animals of thiis class are most profitably preserved in spirit 
or solution. If they be defended by a soft, flexible, or horny cover- 
ing, the solution No. I. answers well ; if by hard, calcareous plates, 
the solution No. II, is preferable. They vary in size from micros- 
copic minuteness to upwards of a yard in length. The larger and 
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middle-sized specimons should be kept by themselves, or sewed up in 
a bag, if placed with others in the same jar or bottle. Rare and 
beautiful kinds, with transparent glass-like shells, may be captured 
by the towing-net in tropical seas. The minuter kinds have been 
commonly neglected, especially those of fresh water; any such 
species observed darting about in the fresh water of foreign countries 
sliould be preserved in tubes, in spirit or solution No. I. The 
larger kinds of marine Crustacea should be suffered to die in fresh 
water before immersion in the preserving liquor. The different 
kinds of King-crab {Limulus)^ usually found on sandy or muddy 
coasts, are particularly worthy of preservation in spirits or solution, 
with the ova or young. 

In preparing Crustacea for drying, care is to be taken to preserve 
all their external parts as perfect, and as expressive of the natural 
progressive action, as possible. Crabs and lobsters should be cleaned 
out as soon as practicable, i, e., the soft internal parts and the flesh 
should be removed, and they should be soaked in fresh water pre- 
vious to drying. The claws when large require to be separated at 
each joint for the purpose, and then refixed, or a small piece may be 
neatly removed and afterwards replaced. When dried, the specimens 
should be wrapped in very soft paper, and then packed in cotton, so 
as not to allow of their being displaced in the case, nor to touch one 
another. It is desirable, with regard to brilliantly-coloured crabs, 
to wash tl)om over, after they are dried, with a thin coat of the fol- 
lowing varnish : — 

Vatmish for Crabs, EggSy dcc.y No. I. 

Common gum, .... 4 oz. 

Gum tragacanth, . . . . J oz. 

Dissolve these in three pints of water, add to the solution 20 grains 
uf corrosive sublimate, and 20 drops of oil of thyme, dissolved in four 
oz. of spirit of wine ; mix it well, and let it stand for a few days to 
separate ; the clearer part is to bo used as varnish ; the thicker part 
forms an excellent cement. 

A very important subject of investigation is the development of 
the Crustacea, from the earliest period at which they can be observed, 
to the assumption of the mature or parent' form. The eggs, usually 
of some briglit colour, attached beneath the tail of the female crab, 
lobster, or slirimp, should be examined for this purpose ; the embryo, 
if in course of development, may be readily seen by opening the egg 
under a moderately magnifying power (see the note on microscopes). 
]}rawings of the different forms or shapes of the embryo should be 
made, if possible, and the eggs and embryos preserved in spirits or 
solution in small glass tubes. 
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Insecta. 

Some specimens of all kinds of insects should be preserved, for ana- 
tomical examination, in spirit, or the solution No. I. Many of the 
softer kinds of insects and spiders can only be profitably so pre- 
served. Care must be taken that the softer kinds of insects are not 
put into the same bottle with the harder kinds. Gauze nets must 
be used for catching the Lepidoptera (butterflies and moths) on the 
wing, and a fine muslin net, like a landing-net, for the water insects. 
Many species may be taken by spreading a cloak» or placing an open 
umbrella reversed under trees or bushes, and shaking or beating the 
latter. Caterpillars should be carefully placed in a perforated box 
with the leaves of the plants on which they are found feeding: they 
will often undergo their metamorphosis in this captivity ; and no 
Lepidoptera are more perfect than those thus bred, as it is termed, 
if carefully watched. The perfect insect should be accompanied, if 
possible, by its larva (caterpillar), and pupa (chrysalis or cocoon), 
together with a specimen of the plant on which it is found feeding. 
The latter should be kept in an herbarium set apart for the pur- 
pose, and should have a number corresponding with that of the in- 
sect. Larvae and pupse may be preserved in spirit or solution, as 
well as a specimen of every perfect insect that can be spared, with 
a view to anatomical investigation. It must be remembered that the 
larvae will very soon lose their colours when so treated, and, in order 
to retain these, a specimen or two of the larger ones and of their 
pupsB may be opened, the viscera removed, and the inside, after it 
has been brushed with arseniate soap, stuffed with cotton. Boxes 
lined with cork are the best conveyances for dried butterflies, moths, 
and indeed for insects in general ; or thoy may be pinned in the 
crown of the hat until they can be transferred to a place of safety. 
The more delicate insects, such as butterflies, moths, sphinxes, the 
different species of mantis, the locusts, dragon-flies, &c., after being 
killed by pressure on the thorax, should be pinned down, while in a 
relaxed state, with the wings and legs kept close to the body, to save 
space, and prevent collision. The pin should be greased or oiled, 
to prevent rust ; and if pointed at both ends the specimen more 
readily admits of being turned. The pin should be made fast, so as 
to allow of the motion of the box in all directions, and the fastening 
must be adjusted to the weight of the insect. The harder winged 
insects may be killed by immersion in hot water, and after having 
been dried on blotting paper, may be laid carefully in boxes upon 
cotton, so as not to interfere with or injure each other. A ready 
mode of preserving beetles (Coleoptera), when found in abundance on 
any foreign coast, is to put them, when dried, in a box, in the bot- 
tom of which a layer of fine dry sand has been strewed. When the 
layer is overspread with beetles, they must be covered with another 
layer of sand, and the packer must proceed with layers of beetles and 
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sand alternately, till the box, which should be water-tight, is quite 
full, when it should be screwed down, and pitched at the seams. Mr 
Darwin preserved all his dry specimens of insects, excepting the Lepi- 
doptera, between layers of rag in pill-boxes, placing at the bottom a 
bit of camphor, and they arrived in an excellent state. 

Mollusca (^Cuttles, Squids, Snails^ land and sea). Slugs (land 
and sca\ Shell -fish, Cowries, Limpets, and Bivalves, as 
Mussels, Oi/sters, 8fc, 

** A superficial towing net, another, so constructed as to be kept 
a fathom or two below the surface, and the deep-sea trawl, are the 
principal agents for capturing these animals. But when the tide is 
at the lowest, the collector should wade among the rocks and pools 
near the shore, and search under overhanging ledges of rock, as far 
as his arms can reach. An iron rake, with long close-set teeth, will 
be a useful implement on such occasions. He should turn over all 
loose stones and growing sea-weeds, taking care to protect his hands 
with gloves, and his feet with shoes and stockings, against the sharp 
spines of Echini, the back fins of Weavers (sting-fishes), and the stings 
of Medusa (sea- net ties). In detaching chitons and patelUe (limpets), 
which are all to be sought for on rocky coasts, the surgeon^ s spatula* 
will prove a valuable assistant. Those who have paid particular at- 
tention to preserving chitons have found it necessary to suffer them 
to die under pressure between two boards. Haliotides (sea-ears), 
may be reuiovt-d from the rocks to which they adhere, by throwing 
a little uarin water over them, and then giving them a sharp push 
with the foot sideways, when mere violence would be of no avail with- 
out injuring the shell. lloUod madrepores and loobo fragments of 
rock should be turned over. Cypracd (cowries), and other Testacea, 
are frequently harboured under them. Numbers of mollusca, con- 
chifera^ and radiata, are generally to be found about coral reefs." 
— Brodri^p. 

Among the floating mollusca likely to be met with in the tropical 
latitudes is the spirula, a small cephalopod with a chambered shell. 
An entire specimen of this i-are mollusc is a great desideratum ; and 
if it should be captured alive, its movements should be watched in a 
vessel of sea-water, with reference more especially to the power of 
rising and sinking at will, and the position of the shell during those 
actions. The chambered parts of the shell should be opened under 
water, in order to determine if it contains a gas ; the nature of this 
gas should likewise, if possible, be ascertained. As a part of the 
shell of the spirula projects externally at the posteiior part of the 
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care must bo taken not to wound the ligamentous border of the shell of* the 
chitons, and not to injure t\ie edges o\' VYve \\.Ttv\ie\,'&. 
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aimal, this part should be laid open in the living spirida, in order 
( wtcertain how far such mutilation would affect its power of rising 
r Binking in the water. 

In the event of a living pearly nautilus (Nautilus Pompilrus) be- 
ig eaptufod, the same observations and oxperinienta should bo made 
Ml that species, in which they would be attended with mora precision 
nd faoiiitj, as the species is much larger than the spirvla, and it£ 
hell external. 

The towing-net should be kept overboard at all practicable periods, 
nd drawn up and examined at stated intervab, as aome of the rarest 
Mfine animals hare been taken by thus sweeping the surface of the 

A Bketch or drawing of moUuscouH and radiate animals, of which 
he form and colour are liable to be materially altered by death, or 
n put in spirit, will aid materially in rendering the description of 
be species useful and intelligible. 

Some of each species should be preserved, in spirit, or the solution 
%a, II. If they have died with their soft parts protruded, they 
thould be suspended bo as to prevent distortion from pleasure. If 
the shell be of a spiral form, the whorls should be perforated with 
. fine awl so as to allow the spirit or solution to enter ; otherwise, 
ifi the main body of the animal fills up the whole mouth of the shell, 

deeper seated and softer parts would become putrid before the 
preserving liquor could get to them. 

Where the animal has been detached from its shell, the soft parts 
and the shell should ha marked with corresponding numbers. When 
llie animal is furnished with an operculum (tlie little door which 
Iploses the mouth of many turbinated shells), it should be carefully 
ipreserved ; and if detached from the animal, should be so numbered 

1 to prevent the possibility of ita being attributed to the wrong 
Species. Shells should never be cleaned, but should be preserved 
AS they come from the sea, taking care only to fill tho mouths of 
those whiuh are turbinated, with tow or cotton, to prevent fracture. 
It may be sometimes requisite to put a live shell into hot water and 
twil it a minute or two, in order to dislodge the animal, which may 
Ahen bo removed with a crooked pin. 

The land-shells are found in various situations ; as in humid spots 
covered by herbage, rank grass, &c, ; beneath the bark or within 
the hollows of old trees, crevices of rocks, walls, bones, &c. ; about 
the drainage of houses, or in the dry season by digging near the roots 
^of trees. Early in the morning, especially in rainy weather, is tho 
best time for taking them. The fresh water kinds may be sought 
for in quiet inlets, on the sides of lakes, rivers, and brooks ; the 
greater number of univalves occur at or near the surface, under the 
leaves of aijuatic plants, and among decayed vegetables; while the 
bivalves and certain univalves keep at tho bottom, and are often 
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more or less embedded in the sand or mud, from which thej may be 
raked into a landing-net. 

With regard to the marine bivalves, rocks, sub-marine clay banks 
piles, stones, and indurated sand, should be carefully inspected for 
Pholades, Lithodomi, and other boring species. If the collector should 
find any of these perforators in the ruins of an ancient temple, or 
in the remains of any ancient works of art, or any adhering shells 
(serpulos for instance), attached to the surface of such works, the 
specimens become doubly interesting, especially in a geological point 
of view. In such cases, the situation should be accurately noted, as 
well as the distance of the perforations from the surface of the sea, 
either above or below. 

By digging with a wide-pronged fork in sand-banks at low water, 
many bivalves, such as Salens, CcMrdia^ TelUruB, &c., will be procured 
alive ; and if the inhabitants of the coast be accustomed to diving, 
their services should be procured for deeper water. Care must be 
taken not to separate the ligament which binds the hinge. When 
the animal is dead the shell will gape, and the soft parts may be then 
removed without injury. Attempts to open bivalves, while the ani- 
mals are alive, generally terminate in great injury to the shells. 

For deep-sea shells, the dredge is indispensable. Dredging re- 
quires experience to judge of the length of rope to be used ; if there 
be too much on a sandy bottom, the dredge will bury itself; if too 
little, it will not scrape properly ; on rocky bottoms the rope must 
be kept as short as possible ; in deep water, the dredge can only be 
made to act ofFcctualiy by placing a weight on the lino, which as a 
rule, may be about one-third of the weight of the dredge, and placed 
on the lino at about two-thirds of the depth of the water ; the object 
is to sink the rope, and counteract the tendency it has to float the 
dredge. The contents of the dredge are best examined by means of 
sieves, of which three should be used, one over the other, first a riddle, 
next a w heat sieve, and tliird an oat sieve ; these may be fastened 
togetlua-, the contents of the dredge being emptied into the riddle, 
and water being poured upon them, the mud, &c., will be washed off 
and the contents separated, so as to be very easily examined ; by this 
plan, a hundredfold more will be discovered than can be found by 
searching in mud or sand in the usual manner. Besides shells, num- 
bers of crabs, star-fishes, sea-urchins, worms, corals, zoophytes, algse, 
&c., are procured by the dredge. — The Admiralty Manual of Scien- 
tijlc JEnquiry, published by the authority of the Lords Commis- 
sioners of the Admiralty^ 1849. 
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femarks upon the General Principles of Philological Clasiiftca- 
tion and the Value of Groupes, tvich particular reference 
to elie Languages of the Indo-European Class. By R. G. 
Latham, M.D. Communicated by the Ethnological So- 
ciety.* 

In respect to the langaagea of the Indo-European claes, it 
I considered that the most important questions connected 
rith their systematic arrangement, and viewed with refer- 
■nee to the extent to which they engage the attention of the 
resent writers of philology, are the three following : — 

1. The question of the Fundamental Elements of certain 
The particular example of an investigation of 

ibis kind is to be found in the discussion concerning the ex- 
tent to which it is a language akin to the Sanskrit, or a 
language akin to the Tamul, which forms the basis of certain 
iUalects of middle and even northern India. In this is involved 
&ie question as to the relative value of grammatical and gloH- 
■arial coincidences. 

2. The question of the Independent or Subordinate Cha- 
tticier of certain Groupes. Under this head comes the in- 
vestigation, as to whether the Slavonic and Lithuanic tongues 

, separate groupes, in the way that the Slavonic and 
€!othic tongues form separat-e groupes, or whether they are 
each members of some higher group. The same inquiry ap- 
plies to the languages (real or supposed) derived from the 
Zend, and the languages (real or supposed) derived from the 
Ganskrit. 

3. The question of Extension and Addition. It is to this 
tiiat the forthcoming observations are limited. 

Taking as the centre of a group, those languages which 
have been recognised as Indo-European (or In do- Germanic), 
from the 6rst recognition of the group itself, we find the 
languages derived from the ancient Sanskrit, the languages 
derived from the ancient Persian, the languages of Greece and 
Rome, the Slavonic and Lithuanic languages, and the Ian- 
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guagcs of the Gothic stock ; Scandinavian, as well as Ger- 
manic. The affinity between any two of these groupes has 
currently been considered to represent the affinity between 
them all at large. 

The way in which the class under which these divisions 
were contained, as subordinate groupes, has received either 
addition or extension, is a point of philological history, which 
can only be briefly noticed ; previous to which a difiference 
of meaning between the words addition and extension should 
be explained. 

1. To draw an illustration from the common ties of rela- 
tionship, as between man and man, it is clear that a family 
may be enlarged in two ways. 

a, A brother, or a cousin, may be discovered, of which 
the existence was previously unknown. Herein the family 
is enlarged, or increased, by the real addition of a new mem- 
ber, in a recognised degree of relationship. 

6. A degree of relationship previously unrecognised may be 
recognised, /. ^., a family wherein it was previously considered 
that a second-cousinship was as much as could be admitted 
within its pale, may incorporate third, fourth, or fifth cousins. 
Here the family is enlarged, or increased, by a verbal exten- 
sion of the term. 

Now it is believed that the distinction between increase 
by the way of real addition, and increase by the way of ver- 
bal extension, has not been sufficiently attended to. Yet, 
tliat it should be more closely attended to, is evident ; since, 
in mistaking a verbal increase for a real one, the whole end 
and aim of classification is overlooked. 

1. The Celtic. — The publication of Dr Prichard's Eastern 
Origin of the Celtic Nations, in 1831, supplied philologists 
\^ith the most definite addition that has, perhaps, yet been 
made to ethnographical philology. 

Ever since then, the Celtic has been considered to be Indo- 
European. Indeed its position in the same group with the 
Iranian, Classical, Slavono-Lithuanic, and Gothic tongues, 
supplied the reason for substituting the term InAo- European 
for the previous one inAo- Germanic, 

2. Since the fixation ot* tUe Celtve, it has been considered 
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hai the Armenian is Indo-EuropeftTi. Perhaps the well- 
3iown affinity between the Armenian and Plii-ygian lan- 
faageB directed philologists to a comparison between the 
Armenian and Greet. Miiller, in hia Dorians, points out the 
iflexion of the Armenian verb-substantive. 

3. Since the fixation of the Celtic, it has been considered 
hat the old Etruscan is Indo-European, 

4. Since the fixation of the Celtic, it has been considered 
tiiat the Albanian is Indo-European. 

5. Since the fixation of the Celtic, Indo-European elenienta 
itave been indicated in the Malay. 

6. Since the fixation of the Celtic, Indo-European elements 
ifcave been indicated in the Laplandic. 

7. Since the fixation of the Celtic, it has been considered 
"tiiat the Ossetic is Indo-European. 

8. Since the consideration of the Ossetic as Indo-European, 
the Georgian has been considered as Indo-Europi'an likewise. 

Now the criticism of tiie theory which makes the Georgian 
to be Indo-European, is closely connected with the criticism 
of the theory which makes the Ossetic and the Malay to be 
Polynesian ; and this the writer reserves for a separate pa- 
per. All that he does at present is to express his opinion, 
that if any of the seven last-named languages are Indo-Eu- 
ropean, they are Indo-European not by real addition, in the 
way of recogniseil relationship, but by verbal extension of the 
power of the term Indo-European. He also believes that this 
iB the view which is taken, more or less consciously or un- 
consciously, by the different authors of the diffei-ent classifi- 
cations themselves. If he be wrong in this notion, he is at 
issue with them as to a matter of fact ; since, admitting some 
affinity on the part of the languages in question, he denies 
that it is tliat affinity which connects the Greek and German, 
the Latin and Iiithuanian. 

On the other hand, if he rightly imagine that they are 
considered as Indo-European on the strength of some other 
affinity, wider and more distant than that which connects the 
Greek with the German, or the Latin with the Lithuanic, he 
regrets that such an extension of a term should have been 
made without an exposition of the principle that s 
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it, or the facts by which it is supported ; principles and facts 
which, when examined by himself, have convinced him that 
most of the later movements in this department of ethnogra- 
phical philology, have been movements in the wrong direc- 
tion. 

There are two principles upon which languages may be 
classified. 

1. According to the first, we take two or more languages 
as we find them, ascertain certain of their characteristics, 
and then inquire how far these characteristics coincide. 

Two or more languages thus taken might agree in having 
a large per-centage of words in common, or a large per- 
centage of grammatical inflexions ; in which case they would 
agree in certain positive characters. On the other hand, two 
or more such languages might agree in the negative fact of hav- 
ing a small and scanty vocabulary, and an inflexional system 
equally limited; whilst, again, the scantiness of inflexion 
might arise from one of two causes. It might arise from 
the fact of inflexions having never been developed at all, or 
it might arise from inflexions having been lost subsequent 
to a full development of the same. In all such cases as these, 
the principle of classification would be founded upon the ex- 
tent to which languages agreed or differed in certain exter- 
nal cliaracteri sties ; and it would be the principle upon which 
the mineralogist classifies minerals. It is not worth while 
to recommend the adoption of the particular term miner alo- 
gical, although mineralogy is the science that best illustrates 
the distinction. It is sufiicient to state, thiat in the principle 
here indicated, there is no notion of descent, 

2. It is well known that in ethnographical philology (in- 
deed in etlinology at large) the mineralogical principle is not 
recognised ; and that the principle that is recognised is what 
may be called the historical principle. Languages are ar- 
ranged in the same class, not because they agree in having 
a copious grammar or scanty grammar, but because they are 
descended (or are supposed to be descended) from some 
common stock ; whilst similarity of grammatical structure, 
and glossarial identity are recognised as elements of classi- 
fication only so far as ttiey are emdetice of such community 



Imlo-Euiopean Languages. 297 

' origin. Just as two brothers will always be two brothers, 

rt with standing differences of stature, feature, and disposi- 
ion, so will two languages which have parted from the com- 
mon stock within the same deeennium, be more closely allied 
to e&ch other, at any time and at all times, than two languages 
'separated within the same century ; and two languages tiepa- 
reted within the same century, will always be macn cognate 
'tiban two within the same millennium. This will be the case 
irrespective of any amount of subsequent similarity or dis- 
similarity. 

Indeed, for the purposes of ethnology, the phenomena of 
Bubaequent similai'ity or dissimilarity are of subordinate im- 
|>ortance. "Why they are so, is involved in the question as 
to the rate of change in language. Of two tongues separated 
at the same time from a common stock, one may change ra- 
pidly, the other slowly ; and, hence, a dissimilar physiognomy 
at the end of a given period. If the English of Auatra- 
■ere to change rapidly in one direction, and the Eng- 
lish of America in another, great as would be the difference 
resulting froui such changes, their ethnological relation would 
be the same. They would still have the same affiliation with 
the same mother-tongue, dating from nearly the same epoch. 

In ethnological philology, as in natural history, descent is 
the paramount fact ; and without asking how far the value 
thus given to it is liable to be retined on, we leave it, in each 
science, as we find it, until some future investigator shall 
Iiare shewn that either for a pair of animals not descended 
from a common stock, or for a pair of languages not origi- 
nating from the same mother- tongue, a great number of 
general propositions can be predicated than is the case with 
the two most dissimilar instances (animal or language) de- 
rived from a common origin. 

Languages are allied just in proportion as tketf were sepa- 
rated from the same language at the same epoch. 

The same epoch. — The word epoch is an equivocal word, 
sod it is used designedly because it is so. Its two meanings 
require to be indicated, and, then, it will be necessary to ask 
which of them is to be adopted here. 

The epoch, as a period in the duration of a language, may 
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be simply chronologiccU^ op it may be philological^ properly so 
called. 

The space of ten, twenty, a hundred, or a thousand years, 
is a strictly chronological epoch. The first fifty years after 
the Norman conquest is an epoch in the history of the Eng- 
lish language ; so is the reign of Henry the Third, or the 
Protectorship of Oliver Cromwell. A definite period of this 
sort is an epoch in language, just as the term of twenty or 
thirty years is an epoch in the life of a man. 

On the other hand, a period that, chronologically speak- 
ing, is indefinite, shall be an epoch. The interval between 
one change and another, whether long or short, is an epoch. 
The duration of English like the English of Chaucer, is an 
epoch in the history of the English language ; and so is the 
duration of English like the English of the Bible translation. 
For such epochs there are no fixed periods. With a lan- 
guage that changes rapidly they are short ; with a language 
that changes slowly they are long. 

Now, in which of these two meanings should the word be 
used in ethnographical philology ] The answer to the ques- 
tion is supplied by the circumstances of the case, rather than 
by any abstract propriety. We cannot give it the first mean- 
ing, even if we wish to do so. To say in what year of the 
duration of a common mother- tongue the Greek separated 
from the stock that was common to it and to the Latin is an 
impossibility ; indeed, if it could be answered at once, it would 
be a question of simple history, not an inference from eth- 
nology : since ethnology, with its palseontological reason- 
ing from efiect to cause, speaks only where history, with its 
direct testimony, is silent. 

We cannot, then, in ethnological reasoning get, at the pre- 
cise year in which any one or two languages separated from 
a common stock, so as to say that this separated so long be- 
fore the other. 

The order, however, of separation we can get at, since we 
can infer it from condition of the mother-tongue at the time 
of such separation, this condition being denoted by the con- 
dition of the derived language. 

Hence the philological epoch is an approximation to the 
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ironological epoch, and a,s it m Dearest approximation that 
can possibly be attained, it is practically identical with it, so 
4hat the enunciation of the principle at which we wish to ar- 
ire may change its wording, and now stand as follows, — 
aages are allied, just in proportion as Ihey were separated 
the same language in the tame stage. 
Now, if there be a certain number of well-marked forms 
[say three) of development, and if the one of these coincide 
loth an early period in the history of language, and another 
-with a later one, and the thii-d with a period later still, we 
have three epochs wherein we may fix the date of the sepa- 
ration of the different languages from their different parent- 
itocks ; and these epochs are natural, just in proportion as 
iie forms thiit characterise them are natural. 
Again, if each epoch fall into minor and snbordinate 
'iods, characterised by the changes and modifications of 
the then generally characteristic forms, we have the basis 
Tor subordinate groups, and a moi'e minute classification. 

It is notsayingtoomuch to say that all thiB is no hypothesis, 
'ifaut a reality. There are real distinctions of characteristic 
'ibrma corresponding with real stages of development ; and 
the number of these is three; besides which, one, at least, 
of the three great stages falls into divisions and subdivisions. 

1. The stage anterior to the evolution of inflexion. — Here 
each word has but one form, and relation is expressed by 
mere juxtapOBition, with or without the superaddition of a 
change of accent. The tendencies of the stage are to com- 
bine words in the way of composition, but not to go further. 
Each word retains, throughout, its separate substantive in- 
dependent character, and has a meaning independent of its 
juxtaposition with the words with which it combines. 

2. The stage wherein inflexions are developed. — Here, 
words originally separate, and afterwards placed in juxta- 
position with others, as elements of a compound term, so far 
change in form, or so far lose their separate signification, as 
to pass for adjuncts, either prefixed or postfixed to the main 
woi-d. What was once a word 'S now the part of a word 
and what was once Composition is now Derivation, certain 
aopts of Derivation being called Inflexions, and certain In- 






800 BrB»G.l4rtbaatellk. 

ilezions being oaUed 0ecleiirioii8 or Ckmjiigatiiifui, as tibe 
mfty be. 

8. The stage wherein inflexionB beccnm lost, and mte re^ . 
placed by separate words. Here case-endings, like the i 
pair-it are replaced by preposiiions (in some cases bf 
positions), like the to in to father ; and personal endings, 
the in WHho^ are replaced by pronouns, like the / in J eti^'- 

Of the ftr$t of these stages, tiie C9unese is the langiap 
which affords tiie most typical specimen that can be found fir 
the present late date of languages — late^ considering that W# 
are looking for a sample of its earliest forms. 

Of the Uut of these stages the English of the ymr 18^ 
affords the most typical specimen tibat can be found in Ai 
{Mfesent earljf date of l«iguage— -eoni^, ocmsidering that Wk 
nae^ lookii^ for a sample of its latei^ fi^rais. 

Of the second of these steges we must take two languages 
as the samples. 

1. The Greek. — ^Here we hare the inflexional character \m 
its most perfect form ; i. e., the exist^ce, as separate word% 
of those sounds and syllables that form inflexions, is at its 
maximum of concealment ; i. ^., their amalgamation with the 
primary word (the essence of inflexion) is most perfect. 

2. The Circassian^ Coptic, or Turkish. — In one of these (it 
is difficult to say which) the existence as separate words of 
those sounds and syllables which form inflexions, is at its 
minimum of concealment ; /. ^., their amalgamation with the 
primary word (the essence of inflexion) being most imperfect. 

This classification is, necessarily, liable to an element of 
confusion common to all classifications where the evidence is 
not exactly of the sort required by the nature of the question. 
The nature of the question here dealt with requires the evi- 
dence of the historical kind, i. e,, direct testimony. The only 
evidence, however, we can get at is indirect and inferential. 
This engenders the following difficulty. The newest lan- 
guage of (say) the languages of the secondary formation may 
be nearer in chronology, to the oldest language of the third, 
than to the first formed language of its own class. In- 
deed, unless we assume the suspension of all change for 
long epochs, and that thoae correspond with the epochs 
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at which certain languages are given off from their parent 
stocks, such must be the case. 

Now, although this is a difficulty, it is do greater difficulty 
than the geologists must put up with. With them also there 
are the phenomena of transition, and such phenomena en- 
gender unavoidable complication. They do so. however, with- 
out overthrowing the principles of their classification. 

The position of a language in respect to its stage of de- 
velopment is one thing, — the position in respect to its allied 
tongues another. 

Two languages may be in the same stage (and, a» guck, 
agree), yet be very distant from each other in respect to affi- 
liation or affinity. Stage for stage the French is more closely 
connected with the English, than the English with the Mcbso- 
Gothic. In the way of affiliation, the converse is the case. 

Languages are allied (or, what is the same thing, bear 
evidence of tlieir alliance), according to the number of forms 
they have in common ; since (subject to one exception) 
^Ihese common forms must have been taken from the com 
Oton mother-tongue. 

Two languages separated &om the common mother-tongae, 
subsequent to the evolution of {lay) a form for the dative 
!, are more allied than two languages similarly separated 
anterior to such an evolution. 

Subject to one exception. This means, that it is possible 
that two languages may appear under certain circumstances 
more allied than they really arej and vice versd. 

They may appear more allied than they really are, when, 
after separating from the common mother-tongue during the 
ante-inflexionary stage, they develop their inflexions out of 
the same principle, although independently. This case is 
mure possible than proved. 

They may appear less allied than they really are, when, 
altliongh separated from the common mother tongue after 
the evolution of a considerable amount of inflexion, each 
taking with it those inflexions, the one may retain them, 
whilst the other loses them in toto. This case also is more 
possible than proved. 
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Each of these cases involves a complex question in philolo- 
gy : — the one the phenomena connected with the rate of 
change; the other the uniformity of independent processes. 

These questions are likely to affect future researches more 
than they had affected the researches hitherto established. 
Another question has affected the researches hitherto esta- 
blished more than it is likely to affect future ones. This is 
the question as to the fundamental unity ^ or non-unity of 
language. Upon this the present writer has expressed an 
opinion elsewhere. At present he suggests that the more 
the general unity of the human language is admitted, the 
clearer will be the way for those who work at the details of the 
different affiliations. As long as it is an open question, whether 
one class of languages is wholly unconnected with others, any 
connection engenders an inclination to arrange it under the 
group previously recognised. I believe that this determined 
the position of the Celtic in the Indo-European group. I have 
great doubts whether if some affinity had been recognised from 
the beginning, it would even have stood where it now does. 
The question, when Dr Prichard undertook his investigations, 
was not so much whether the Celtic was in the exact ratio 
to any or all of the then recognised European languages in 
which they were to each other, but whether it was in any re- 
lation at all. This being proved, it fell into the class at 
once. 

The present writer believes that the Celtic tongues were 
separated from their mother-tongue at a comparatively early 
period of the second stage ; i. e.^ when but few inflexions 
had been evolved ; whilst the Classic, Gothic, Lithuano-Sla- 
vonic (Sarmatian), and Indo-Persian (Iranian) were separated 
at comparatively late periods of the same stage, i. e., when 
many inflexions had been evolved. 

Hence he believes that, in order to admit the Celtic, the 
meaning of the term Indo-European was extended. 

Regretting this (at the same time admitting that the Cel- 
tic tongue is more Indo-European than any other), he be- 
lieves that it is too late to go back to the older and more re- 
stricted use of the term ; and suggests (as the next best 
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ehange), the propriety of considering the Indo-European 
class as divided into two divisions, the older containing the 
Celtic, the newer containing the Iranian, Classical, Sarma- 
tian, and Gothic tongues. All further extensions of the 
term he believes to be prejudicial to future philology; believing 
also that all supposed additions to the Indo-European class 
have (with the exception, perhaps, of the Armenian) involved 
sach farther extension. 

^C ^C »n '^ ^^ 

Note. — ^After the statement of the preceding remarks, Mr 
Eingsford suggested the possibility of languages becoming 
wholly uninflexional, and, as such, reduced to a condition like 
the languages of the first period, in which case they might 
(as in a egcle) undergo a second series of similar developments 
de novo ; and so on, ad infinitum. This the present writer 
believed to be a philological possibility ; indeed, in his Inau- 
gural lecture at University College, he had expressed a 
similar notion. 

Note, — Since this was written, a heavy loss has fallen upon 
the lear&ed world, in the death of Dr Prichard. This induces 
me to insist more strongly than I should otherwise have done, 
upon the exception taken to his position of the Celtic being 
more verhal\hf\Ji real. High as I put his work upon the Phy- 
sical History of Mankind (especially as it appeared in the first 
edition, where, though less learned, it was more critical, 
more original, and more in advance of contemporary thinkers, 
than in its final form), I put his Eastern Origin of the Celtic 
Nations equally high ; and, as a definite addition to ethno- 
graphical philology, even higher. 



On the Fall of Bivers^ especially that of the Jordan^ in Pales- 
tine ; the Thames^ Tweedy Clyde ^ and Dee, in Britain ; and 
the Shannon, in Ireland, 

Mr Augustus Petermann, the geographer, in an interesting 
paper, read to the Geographical Society of London, ** On the 
Depression of the Dead Sea, and the Fall of the Jordan," com- 
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municateB the following observations on the fall of rivers in 
general, and on that of the Jordan, in Palestine, of the 
Thames, Tweed, Clyde, and Dee, in Britain, and the Shan- 
non, in Ireland. 

The data regarding the British rivers, Mr Petermann in- 
forms us, " are a part of the results of laborious researches 
into the physical and statistic geography of the British 
Isles, which he hopes ere long to lay before the public in a 
series of maps. 

1. The Fall of Rivers, — This interesting branch of physical 
geography presents, in its comparative results, such strik- 
ing anomalies as perhaps have never before been anticipated. 
There are rivers in this country that are of the same aggre- 
gate size and descent, and the one forms in its course a 
series of considerable waterfalls, the heights of some of 
which approach nearly to 100 feet ; whilst the other, equi- 
valent, as before mentioned, in size and fall, presents not 
even a single waterfall or cataract, nay, not even one decided 
rapid. 

To ascertain the rate of fall, there are two points, the ac- 
curate knowledge of which is necessary, — 1st, The length of 
the river in question ; 2d, Its elevation. 

The length of the river, that is to say, the development of 
its course, is greatly influenced by the extent of its windings. 
These windings, in their true extent, can only be delineated 
with sufficient accuracy in maps of a very large scale, such 
as is adapted for national maps, as the windings which rivers 
generally exhibit disappear in reduced maps to such a degree 
that a great difference is produced in the calculations. 

For the purpose of forming a judgment of the rate of the 
decrease of a river's course by constructing different maps in 
decreasing scales, I made the following inquiry regarding a 
river which is not uncommonly meandering in its course. I 
here allude to a portion of the Severn, from its source to 
Shrewsbury, and I found the following numerical results : — 
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I length of 81-8 milea, or 163 per cent. ; and bo si map on 
icale 25 times smaller gives a decrease of 23'6 per cent., an 
a map on a scale 42 times smaller 29-1 per cent., — that i 
measuring o£F the length of a river in a map of a scale of 4 
miles to 1 inch, the results, however carefully measured, ar 
^ nearly one-third too small. 

Thus with regai*d to the Jordan, although not a meande 
ing river, and forming almost a straight line from the Lak 
of Tibei-ias to the Dead Sea, yet the few bendings and wine 
JngB of the river, when taken into account, give it a leng 
of 80 Enghsh milea," which is 11 miles longer than Professc 
Kobinaon's statement of 60 geographical miles. The li'S fe 
of fall per mile which be thus calculates, wiU be reduced t 
the 80 English miles to 12-3 feet. And I have no dou 
1 ttiat when the course of the Jordan is thoroughly explore 
, it will exhibit a still greater development, and the rate 
fall will be still more reduced-t 
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of its current, but not to such an extent as that the rate of 
fall can be taken as a scale for the rate of the velocity and 
force of the current. We call the Danube, the Rhine, and 
the Elbe, very rapid rivers, and they only exhibit a fall of 1 
and 2 feet, and very seldom 3 feet, per mile ; but we should 
not place the Tweed in the same rank of velocity, and yet it 
has an average fall of nearly 8 feet in its main course from 
the point of affluence of Biggar Water to the sea, which is a 
length of 80 miles, and with this fall is freely navigated by 
small boats, at least so far up as Peebles \* while a descent 
of only 2 feet in the Danube presents the greatest obstacles 
to navigation. Thus the mighty Amazon falls but 12 feet 
in the last 700 miles of its course, or one-fifth of an inch per 
mile ; yet, from the immense volume of its waters, the colli- 
sion of its current with the tide of the Atlantic is of the 
most tremendous description. 

It is obvious from the preceding remarks, that, in com- 
paring the rate of fall of one river with another, the size, 
that is, the depth and width, of the rivers, should be taken 
into account. 

The Jordan in point of magnitude ranks with several rivers 
of Great Eritain. Legh compares the Jordan to the Thames 
below Oxford ; and it appears, in collecting all the different 
statements for the size of the Jordan between the two lakes, 
that the average breadth may be considered to be about 30 
yards, and the depth 8 or 9 feet.f The Dee of Aberdeenshire 
ranks in size with the Jordan, although it is only the twenty- 
ninth of the British rivers, in regard to the extent of its basin, 
and stands also far below the Jordan in this point of com- 
parison ; but this difference is balanced by the nature of the 
climate in which the two basins are situated. The basin of 
the Dee lies in a very humid region, as it drains a part of 
those mountainous districts of Scotland which give birth to so 
many perennial streams ; whilst the basin of the Jordan lies 
in a region so arid that its tributaries are almost dried up 
during the summer season ; and amongst those which it does 

* Fullerton's Parliamentary Gazetteer of Scotland, vol. ii., p. 775. 
f Kitto'B lUctoriai History ot VoJVeaWuc, \o\. Vv., ^. Q.lx.>iiv. 
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receive from the eastern water-slopes of Palestine Proper, 
there is not one perennial stream. 

I conclude, from various measurements of the breadth and 
depth of the Dee, that it conveys as great a quantity of water 
(if not greater) to the German Ocean, as the Jordan to the 
Dead Sea. The mean annual breadth of the river Dee at 
Glenmuick parish is 70 yards, and the mean depth 4 feet ; 
the portion of the river within this parish is 38 to 53 miles 
distant froui its mouth ; in other parts, further down, the 
breadth is 80 yards, and the depth 12 feet : thus the average 
breadth, in its lower course, for a distance of about 50 miles, 
may be taken at 70 yards, and the depth from 4 to 12 feet ;* 
and as the average size of the Jordan between the two lakes 
is only computed at 30 yards broad, and 8 to 9 feet deep, the 
river Dee may fairly be ranked with the Jordan in point of 
magnitude. 

The entire length of the Dee is 87*5 English miles, and its 
fall 4060 feet.f The greatest portion of this fall naturally 
belongs to the upper course, the limit of which and the 
middle course may be best fixed at a distance of 15-3 miles 
from the source ; that is, at the Linn of Dee — a spot where 
the river has cut through opposing rocks a long nar- 
row passage between 30 and 40 feet deep, and forms four 
small waterfalls, the central one about 10 or 12 feet, the 
others not above half that height. Below the fall the water 
has scooped out a series of basins, in which it rests, deep, 
dark, and motionless. 

From the Linn of Dee to the sea, a distance of 72*2 miles, 
it has yet to descend 1190 feet, which makes an average fall 
of 16*5 feet per mile. This is about one-fourth more than 
the average descent of the Jordan ; and yet in the whole 
course of the Dee below the Linn it does not present a single 
waterfall or decided rapid. In some places the Dee exhibits 
even a fall of more than 20 feet per mile, owing to the un- 
equal distribution of fall, to which all rivers are more or less 



* New Statistical Account of Scotland, vol. xii., pp. 776, 832, 876. 

t Ibid., p. 648. The Dee takes its rise high up on Mount Braeriach, the top 
of which is 4220 feet high ; the well or fountain whence the river springs is 
4060 feet, according to Dr Skene Keith. 



fW On the Fall of Tliv 

subject, bat still tlicro arc wo tvalerJafU or other flnd<}en de- 
scents. 

Tbere is another river in Scotland, the fall of which, al- 
though larger, approaches nearly to that of the Jordan- 
This is the famous border Htrenm, the placid Tweed. The 
entire length of this river is 96"4 English milea, and the total 
descent is 1600 feet ; thus the average fall per mile would 
be about 16 feet ; hut the actual distribution of fall for the 
different portions of the river is thus: — 
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The affluence of Biggar Water is a very good limit be- 
tween the upper and middle course of the TvFeed ; the dis- 
tance from that point to the aea is 80 miles, which is nearly 
the same as the Jordan between the two lakes. We aee from 
the preceding table that the fall of the Tweed within its 
middle and lower course approaches in many places very 
mearly to the supposed average fall of 12 feet in the Jordan, 
as near as 11-4 feet; and in a short distance teom Biggar 
Water to Altarstone, the rate of fall reaches even 14-2 feet 
per mile ; and yet from the affluence of Biggar Water to the 
sea the Tweed poBsesses neither waterfalls nor rapids ; and 
small boats, such as are used in salmon-fishing, are freely 
navigated. 

Thus the fall of the Jorian oS Vi fefc\.^OT ToiVe, even with- 
out wflterfallB, does not UTf«*«^^ ™^^ ** ^'^ ««&!««!(. \» ■Qos, 
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falls of rivers in general, as is shewn by the adduced in- 
stances. 

Lieutenant Symond'a measurements may therefore prove 
^berfectly correct ; and it is not at all necessary that any falls 
^Hioold be discovered to account for the descent of the Jordan. 
^K But certainly there must be something to account for the 
striking anomaly of Professor Robinson's results and my 
own. The rivers which he draivs up for comparison with 
the Jordan exhibit more or less falls, and the two rivers 
which I adduce here exhibit none. One might naturally sup- 
pose that this was the consequence of incorrect data on either 
^tde, upon which our results are based ; but it is not so — ^it 
the anomaly which this feature of hydrographical develop- 
ent exhibits ; and it is only from the deficiency of study in this 
■anch of physical geography, or I'ather the scai*city of data 
r such a study, that this anomaly has not been fully explained. 
As the velocity of rivers does not altogether depend upon 
le rate of their descent, in like manner the average fall does 
>t determine the formation of cataracts. It is much more 
le geological character of the country through which the 
friver runs which causes those sudden descents ; and countries 
vhere sudden declivities abound are chiefly of primary or 
transition fonnation. We find striking examples in every 
direction. 

The Severn and the Shannon, for example, are much alike 
magnitude. The latter descends, from Lough Allen to its 
month, a distance of 213-8 English miles, 161 feet; the Se- 
vern, from Newtown to its mouth, a distance of 210 miles, 
leecends 465 feet- This gives an average descent per mile 
of 9 inches for the Shannon, and 26'6 inches for the Severn. 
And yet the Severn pursues its course to the sea without any 
'apida or falls ; whilst the Shannon, with its average fall of 
one-third leas than the Severn, forms those magnificent 
Itapids of Doonas, which, for grandeur and effect, rank with 
the most celebrated European waterfalls. 

The Tweed and the Clyde exhibit a still more remarkable 
BJiomaly. Both are very much alike in point of magnitude : 
the extent of their basins is 1870 English square miles for 
the Tweed, and 1580 for the Clyde ; and they are still more 
alike in point of their aggregate length and ?a\\-. ftieV^^Ca. 
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of ihe Tweed being 96-4 miles, and ito total fidl 1600 feet ; 
the length of the Clyde 98 miles, with 1400 feet of fall. In- 
deed botii riTers for many miles from their source flow nearly 
in one direction, never diverging to any great distance from 
each ptiier ; and so long as they continue nearly parallel, 
they flow almost upon the same level, and keep on a high 
table-land of country, as if hesitating whetiier to mingle their 
waters or to remain separate, and whether to turn their 
courses to the eastern or western slq^e. Thus they pursue 
their sympathetic career till near Biggar, when they termi- 
nate their upper course, and like two wanderers descending 
from the mountains together, and separating by cross-roads 
when they have reached the low country, they at last part^ 
the one turning eastward and the other westward. At this 
spot the rivers are only 6^ miles distant from each other — 
are on the same level, and have the same distance to trayel 
ere they reach the sea-— yet what a difference in their de- 
scent; the Tweed pursues its course eyenly and gently; 
while the Clyde has not parted from its former companion 
for a greater distance than 18 miles, before it boldly dashes 
over a whole series of those well-known falls, the principal 
of which are the Bonnington and Stonebyres Fall, and Corra 
Lino. The descent over all these falls is computed at 230 
feet* 

Thus the preceding examples sufficiently attest that the 
occurrence of cataracts and other sudden descents in a river 
depends but little on its aggregate fall. 

Thus there is certainly " room in the Jordan for three cata- 
ractSy each equal in height to the Niagara," as Professor Ro- 
binson remarks ; but, on the other hand, if there should not 
be discovered one single rapid in it, there is still nothing of 
a remarkable phenomenon about it. 

The different points on the subject thus adduced are reca- 
pitulated as follows : — 

\8t. Lieutenant Symonds' results for the depression of the 
Dead Sea (1312 feet), compared with the different barome- 
trical results, do not prove such an amount of discrepancy as 
to justify a doubt in their accuracy. 

* Fallarton'8 ParliamerAary 0«ize\.\«w oi^O(\»iA,N^A.,^»^'l, 
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2d, The same results for the Lake of Tiberias are so much 
at variance with the barometrical results, that it seems pro- 
bable the latter (756 feet) would prove nearer to the true level. 

3rf, The fall of the Jordan of 984 feet between the two 
lakes, as computed from the trigonometrical results, does not 
exhibit an " immense contrast with all similar phenomena." 
And, moreover, owing to our present defective knowledge of 
the entire course of the Jordan, and the anomaly of the fall of 
rivers in general, inferences drawn from the aggregate fall 
of the Jordan can scarcely prove of sufficient weight to con- 
iarol the results of trigonometrical operations. 

I now beg leave to add a few data on the fall of some 
rivers in this country, selecting such as might give a view of 
the great variety of descents. 

The British Isles afford a wide field for the study of 
hydrography ; and I have no hesitation in saying that it pos- 
sesses for that study such extensive and valuable materials 
and data as no other country can boast of; but, compara- 
tively speaking, these materials have been drawn forward, 
sifted, and made applicable for the promotion of science to a 
very limited extent. For example, the country has been 
levelled in all directions, and especially along all rivers 
of note, for the purpose of laying out canals and railways, 
and yet we find little information in any work regarding ge- 
neral results of the comparative fall of rivers. 

The levels in the following data are based upon authentic 
documents, and relate entirely to the surface of the river 
above thfi sea at low water. The distances have been for 
the first time attempted to be ascertained with accuracy. 

I. The Shannon. — This is the third largest river in the 
United Kingdom, in regard to its basin.* As the fall of 
rivers in general is gi*eatest at their sources, and decreases 
proportionately towards their mouths, the Shannon in its de- 
scent presents one of the rare exceptions to the general fall 
of rivers, as it is greater in its lower than in its upper course. 
Its source, the Shannon Pot, or more generally called Legna- 
shinna, rises in the county of Cavan, between Upper Lough 



* The two larger rivers are the Humher (Including the Trent and the Ouse) 
and the Severn. 
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Macnean and Lough Allen, and is 345 feet above the sea. 
After a course of 11'6 milea, it enters Lough Allen, up to 
which it is rendered navigahle, owing to the little descent 
from that place. The distance to which it is navigable is 
213-8 miles from its mouth ; and in this respect it is superior 
to all other British rivers — the navigation of the Severn ex- 
tending only 192, and that of the Thames 193 milea from 
their mouths. From the head of Lough Allen to the foot of 
Lough Derg, a distance of 1318 miles, it descends only 50 5 
feet, or 4j inches per mile. After leaving Lough Derg, the 
inclination of its course changes considerably, and gradually 
increases, till it reaches a fall of nearly 17 feet per mile be- 
tween the town of Castle Conneland Castle Troy, a distance 
of 33 miles. It is in this portion where the mighty Shannon, 
40 feet deep and 300 yards wide, forms the magnificent 
Eapids of Doonas. 



The Fa 


I 0/ the Shannon. 








Conntj, 


L.n5tl,. 


Height, 


^'Ar 






Engl. M. 


Bnel. Ft. 


Feet. 


Prom Hource. Lpgnasbiuna . 


Cavan . 




345 




To Lough Allen, entrance . 


Leitrim . 


li'e 


161 


lS-9 


Lough Allen, Isauo . 




7-0 


161 




Carrick -on -Shannon, Bridge 




ll-S 


166 


0-6 


Lough Bodorg and Lough 
Bofln. antrance . 




12-0 


131 


2-0 


Lough Bodarg end Lough 
Bofin. issue . 




4.7 


131 




Lough Forbes, entrance . 


longford . 


4-6 


128 


0-7 


Lough Forbes, isaae 






128 




Lough Kea, entrance (at 1 










the Bridge of Liuibb- \ 




10-0 


125-5 


0'2 












Lough I{ee,iESua(l-8 miles "I 










above the Gridgo of \ 


HoBcouimon 


ir-5 


125-5 




Athlone) . ' ./ 










Shannon Bridge . 




16-7 


116 


0-6 


Lough Derg, entronca (1 1 










mile S. from Portamns. i 


Tippcnirj 


32-6 


110-5 


02 


Bridge) . . J 










Lough J>arg, iaaue (I'll 










mile N.from Bridge of J 




■23'0 


110-S 




Ki)laloe) .) 










Caatle Conncl . 


Limerick . 


g-8 


89-8 


2-1 


Castle Troy . 




2-3 


31-5 


lfl-8 


Limerick, Southern Bridge 




e-i 


13-5 


3-3 


The Sea, between Loop 1 
and Kerry Head . . / 

Total length = 


CUra . . 


62-6 





0-3 




2241 
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The Fall of the Thames. 



From the source, Thames Head 

(li mUes N. of Kemble) 
To affluence of Coin (0*8 miles ' 
8W. of Lechlade Bridge) 
Tadpole Bridge, near 

Bampton 
Skinner's Wear (f mile S. 

from Einsham Bridge) 
Oxford Bridge to Botiey 
Abingdon Bridge 
Clifton Ferry 
Affluence of Kennet at 

Reading 
Henley Bridge 
Great Marlow Bridge 
Windsor Bridge 
Affluence of Coin at Egham 
Affluence of Wey, near 

Wey Bridge 
Teddingten, first lock 
London, London Bridge 
The Sea at Nore Light 



1 



1 



Total length and fall = 



County. 


Length. 


Height. 


Fall per 
Mile. 




Engl. M. 


Lngl. Ft. 


Feet. 


WUtB . . 


• • • 


376-3 


•*• 


Gloucester 


220 


243-1 


6-1 


Oxford . 


10-6 


219-3 


2-3 


• •• 


11-8 


203-6 


1-3 


• • • 

Berks . . 

• • • 


7-8 
9-2 
6-6 


1900 
168-8 
1680 


1-7 
2-3 
1-7 


• • • 


26-0 


119-7 


1-6 


• • • 

• • • 

• •• 

Surrey 


8-1 

80 

13-7 

7-6 


106-0 
94-2 
66-6 
62-1 


1-7 
1-5 
21 
1-8 


• • • 


71 


40-8 


1-6 


Middlesex 

• • 

Kent . . 


13-2 
17-6 

47-2 


210 
4-3 
0- 


1-6 
0-9 
0-1 




216-2 


376-3 


• • • 



II. The Thames. — This noble river, although the most 
important in Great Britain in a commercial point of view, is 
only the fourth in point of magnitude. The entire length of 
its course is 215*2 miles, which is 9 miles less than the 
Shannon ; its descent is 376*3 feet. Unlike the Shannon, it 
has a more equally distributed fall throughout its course ; 
from its head to Lechlade, a distance of 22*0 miles, its fall is 
6 feet ; and from thence to its mouth its average fall is only 
1-2 feet per mile.* 

III. The Tweed. — ^We have already fully treated of this 
river in the foregoing observations ; in point of area of its 
basin it ranks ninth amongst British rivers. 

IV. The Clyde. — My results respecting the fall of this and 
the preceding river are almost entirely based upon levellings ; 



* From Teddington to London Bridge it is 16 ft. 9 in. at low, and 1 ft 6 in. 
at high water. 
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the sources only of the two rivers are ascertained barometri- 
cally, and the portion of the Clyde comprising the falls has 
likewise not been ascertained by levelling instruments ; how- 
ever, that does not influence the accuracy of the general 
results, as the exact levels of the Clyde above and below the 
Falls check the intervening portion. 

The Fall of the Clyde. 





County. 


Length. 


Height. 


Fall per 
MUe. 


From source 


Lanark . 


Engl. M. 

■ * • 


Engl. Ft. 
1400 


Feet. 

« • • 


To Clydesburn, near Little \ 
Clyde House . . .J 
Bodsberrysidc . 
Crawford 


• • • 

• • ■ 

• • • 


1-8 

30 
3-7 


999 

872 
807 


222-8 

42-3 
17-6 


Affluence of Duneaton Water 


• • • 


60 


734 


14-6 


Hardington Hall 


■ • • 


3-7 


686 


130 


Wolf Clyde Bridge near \ 
Biggar . . . j 
East^eld .... 


• • • 

• • • 


60 
8-4 


632 
606 


90 
3-2 


Bonnington Fall, above the ^ 










Fall (height of fall 30 , 


• • • 


10-0 


?400 


20-6 


feet) . . . . j 
Corra Linn (height 84 feet) \ 
above the Fall 


• • • 


0-7 


366 


71 ^ 


Stonebyres Fall (height 80 y 
feet; below the Fall* . j 


• • • 


30 


170 


10-3 It 


Uedleewood,near Daldowie 1 
House . . . .J 


• • • 


20-2 


46 


76 j 


Glasgow, Glasgow Bridge 
Sea at Dumbarton 

Total length and fall — 


• • « 

Dumbarton 


(9-0) 
23-5 


• 




? 
1-4 

• • • 




980 


1400 



The accuracy of the data both for the Clyde and Tweed, 
which I ascertained from two lines of levellings quite inde- 
pendent of each other, are checked by a phenomenon which 
it might not be uninteresting to record in this place. 

Both rivers are very nearly at the same level near Biggar. 
This very spot exhibits the remarkable phenomenon of a 



* There are two other falls of smaller dimensions, viz., the Dundaf Linn, 
\ mile below Corra Linn, 4 feet high ; and one which is J mile below Bonnington 
Fall. The total descent of the river from the first to the last fall — a distance 
of 3'7 miles,— amounts to 230 feet. 

f The Falls excluded. 
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Ivifarcation of the two rivers — a bifurcation which differs 
from other larger (and more important) examples only so far 
as to depend upon the state of water in the Clyde. I give 
the words of the attentive angler who describes it :* — " It is 
a singular circumstance that salmon and their fry have occa- 
Bionally been taken in the upper parts of the Clyde, above its 
loftiest fall, which, being 80 feet in height, it is utterly im- 
possible for fish of any kind to surmount. The fact is ac- 
counted for in this way. After passing Tinto Hill, the bed 
of the Clyde approaches to a level with that of the Biggar 
Water, which is close at hand, and discharges itself into the 
Tweed. On the occasion of a large flood the two streams 
become connected, and the Clyde actually pours a portion of 
its waters into one of the tributaries of the Tweed, which is 
accessible to and frequented by salmon/' 

V. The Dee. — ^We have already noticed at some length 
the fall of this river. The results for the Dee I have based 
upon levels ascertained by repeated barometrical measure- 
ments by Dr Skene Keith and Dr Dickie of Aberdeen, which 
have been kindly communicated to me by the latter. This 
gentleman also confirms my statements by his personal know- 
ledge of the Dee — that it does not exhibit any cataract frona 
its mouth up to the Linn. 

The Fall of the Dee. 



' 


County. 


Length. 


Height. 


Fall per 
Mile. 






Engl. M. 


Engl. Ft. 


Feet. 


From source 


Aberdeen . 


• • • 


4060 


• • • 


To Affluence of Garchary 




4-3 


1984 


482-8 


Affluence of Guisachan . 




3-0 


1640 


114-7 


Affluence of Geauly 




5-0 


1294 


69-2 


Linn of Dee . 




30 


1190 


34-7 


BaUater Bridge 




26-4 


780 


16-6 


Belwade, Bridge (not in ) 
maps) 




• • • 


(310) 


• • • 


Banchory - Teman (afflu- \ 
ence of Feugb W.) . J 


Kincardine 


26-0 


172 


23-4 


Drumoak 


Aberdeen 


7-2 


90 


11-4 


Affluence of Coulter Burn 


• • • 


3-8 


60 


7-9 


Sea at Aberdeen 

Total length and fall = 


• • • 


8-8 





6-8 




87-5 


4,060 


• • • 



* Stoddart's Angler's Companion for Scotland. 
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"^ The Boiirce of the Dee, rising between Ben MacDhui on the 
east and Broeriach on the west, ib 4060 feet liigh, and 
probably it ta the iiigheat source in the United Kingdom. 
The highest spring on Ben Nevis is only 3602 feet, accord- 
ing to my barometrical Dioasurements — ^tliat is, 766 feet be- 
low the top of the hill ; another spring, on one of the highest 
liills of the Grampiann, Ben Aulder, reaches a height of 3650 
fct't. 



An Analysis of Plate-Glagg. By Messrs J. E. Maybe aud 
J, S. BitAZIER. 

Id going over the analyses of the different varieties of 
glass which have been recoi-ded, we find that but little at- 
tention lias been paid to the composition of plate-glass, a 
material which is almost becoming a necessary of life. It 
is, moreover, remarkable that no analysis of the plate-glass 
manufactured in Great Britain has ever been published. 

The following pages contain the results obtained from the 
analyses of three different specimens of plate-glass, which 
we undertook at the request of Dr Hofmann.* These speci- 
mens were procured at the three most extensive plate-glass 
manufactories of £ngland, which are, 

1. The British Plate-Glass Company, St Helens, Liver- 
pool. 

2. The London Thames Plate-Glass Company, Bow Creek, 
Blackwall. 

3. The London and Manchester Plate-Glass Company, 
Sutton, St Helens, Liverpool. 

For the purpose of analysis, these specimens of glass vrere 
reduced to the most minute state of division, which was 
effected by levigating in the usual manner. None of the 



* I un iodebted for theu specimens to the kindne» of Mr Finoham of Uie 
BAUA PUte-QIaM Works.— Dr A. W, Eofnann. 
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scimens, whilst digeBting in water, gave any reaction with 
I most delicate test-papers, 

To deteriiiiue the extent of their solubility in water, from 

ir to five grammes were digested in that menstruum for 

t forty-eight hours, the clear solution in each case yielded 

evaporation but a slight residue, too small for determina- 

iThe specific gravity of tlieae specimens of glass is as ful- 



Britiah Plate-Glasa, . , . 2*319 

London Thamee Pkte-GIaas, . 2-242 

London uad Miuicbester Plate -Ulusi, 3'40S 

A qualitative examination shewed the presence of silicic 
id, potash, soda, aeaquioxide of iron, alumina, lime, and, in 

case, traces of manganese. 

le silicic acid was determined in the usual manner by 
ion with pure carbonate of potash. The sesquioxide of 
n, the alumina, and the lime, were afterwards precipitated 
m the hydrochloric filtrate. 

To determine the alkalies the glasses were decomposed by 
lans of hydrofluoric acid, in an apparatus recommended by 
inner,* which consists of a leaden eapsula with a flat 
!;tom, about 6 inches in diameter, and 4 inches high, in the 
itre of which is placed a small leaden ring about an inch 
1 a half high, which serves as a support for a platinum 
h. The leaden eapsula has a cover fitting pei'fectly tight. 
Co set the apparatus in action it is necessary to cover the 
itoja of the eapsula with a layer of pulverised fluor-spar 
at half an inch in thickness, and to pour upon tt some 
Lphuric acid, sufficient to form a thick paste. A weighed 

lon of the finely- powdered glass, after being put in the 
btinum dish, is covered with water, and placed on the 
ring. The whole is then kept at a gentle heat either 
a sand-bath, or by means of a apirit-lamp. 
By a few preliminary experiments we found tlie action on 



* PoggenilorfFs Annalen, iliv., p. 13J. 

VOL. xr.vir. NO. sciv. — October 1849, 
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tho f^laaa to be exceedingly slow when covered merely witi 
water ; it was then Huggeated to us by Dr Hoftnann to tryj 
ioHtead of water, a strong solution of ammonia ; we fonnd 
that the hydrofluoric acid being much more rapidly absorbed 
by this latter agent, the decomposition was facilitated in a 
remarkable manner. 

The first of the two following Tables shews the amount of 
Hubstance employed ; the results obtained are exhibited 
Table II. 

Tabh I. 



iimntltj of GIms Tor 
geneml annljaia. 

iuantitjr of GlftSB for 
oBtlmiitlon of &lk>- 



1-3429 

1 ■94(H) 



2-1500 



1-1679 
1-4200 



1-0S08 1-109S 
1-0200 2-0700 





"■sri- 




nheRcrF 


nrt Mm- 




g™ 


g™. 


u™. 


g™. 


u™. 


«™. 


Silicic acid, 


1-0402 
0-5700 


0-9180 
0-6460 


0-9090 


0-9300 


0-8200 
0-2675 


0-8630 
0-6360 


Itichioride or Platinum [ 
and PotMaiurn, ) 


0-3100 


0-3610 






o-oQas 


0-183S 


Chloride of Sodium, . 
SeiquioxidcoflrODBndl 


0-473U 
00127 


0-5300 
0-OlOS 


0-0320 


0-0495 


0-2390 
0-O373 


0-4790 
0-0406 


Carbonate of Lime, 
Solphateiof Potash and 1 

Soda, . . ) 


01266 


0-113S 


0-1245 
0-4105 


0-1305 
0-4940 


0-0887 


0-098T 


Sulphate of Raiyts, . 






0-6645* 


0-7960 







• Theee numbers were obtained in 



I indirect determination of Uie alkalies. 
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The following numbers correspond with t.he foregoing re- 



l.—Britinh Plate-Glass. 



Silicic Acid, . 


77-4592 


77-2700 


77-3646 


Potash, . 


2-8H0 


3-2192 


30151 


Soda, . 


12-9232 


13-2028 


13-0630 


Lime, . 


5-2192 


5-4096 


3-3144 


Manganese, . 










0-9457 


0-8936 


0-9197 


Alumina, 


tiwe. 


trace. 


trace. 



II. — London Thames Plate-Glass. 



Silicic acid, . 


78-5050 


7S-SGC9 


78-6859 


Potash, 


1-2744 


1-4176 


1>3460 


Soda, . 


1 J -5919 


11-6724 


11-6322 


Lime, . 


6-06O5 


6-1380 


6-0992 


Manganeie, . 








Seaqoiozide of iron. 


trace. 


trace. 


trace. 


Alumina, 


27636 


2-5970 


2-6803 



100-1954 100-6919 100-4436 
III. — London and jUanchester Plate-Glass. 



Silicic acid, . 


78-0357 


77-7827 


77-9092 


Potasli. . 


1-7453 


1-7062 


1-7257 


Soda, . 


12-4373 


12-2823 


12-3598 


Lime, . 


4-7270 


4-9816 


48543 


Manganese, 


tracoB. 


traces. 


traces. 


Sesquioside uf iro 








Alumina, 


3-549.5 


3-6502 


3-6998 




100- 4948 


100-4039 


100-4488 



A Table is subjoined, containing analyses of several varie- 
of plate-glass, in order tliat tlie composition of the plate- 
[lass in this country may be compared with that manufactured 
tbroad. The Venetian glass was analysed by M. Berthier, 
Bohemian mirror-glass by Peligot, and the French glassea 
by Dumas.* 



Dr Davy on Carbonate of Lime 





Y™.,in. 


....... 


PiJw 


nrh 


Brili-h 


L„„->™ 


^Tr.. 
















Silicii^ A<:!d, 




Gl™. 


SO.L 


N^K. 


GlMJ 


Gl^^^ 


Gtu>. 


68'R 


677 


75-9 


73>8S 


77'36 


78-88 


77 '90 




G-g 


21-0 




5-50 


3-01 


1-31 


1-72 


SodB, . . 


8'I 




17-fi 


12-06 


13-OS 


11-63 


13-35 


Lime, 


11-0 


B9 


38 


B-(W 


fi-31 


6'09 


4-85 




a-1 












... 


















Oxide (if Iron, 
















AluminB, . 


IB 


'■■' 


2'8 


3' 50 


tmcei 


2-68 


3-59 


9S-a 


1000 


1000 


lOO'PO 
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Plate-glass is usually considered as a double silicate of 
lime and soda, or of lime and potash. The following atomic 
expressions represent the different analyses contained in the 
above table ; the amount of potash contained in the Engliab 
varieties of glass being very trifling, this oxide has been ne- 
glected altogether in the construction of their formal^. 



Venetian plato-gloEs, 



Bohemian n 



r-glass, 



I'KO. 3NoO, 5CaO, 22 Si 0, 



French plate-glaas, No, 1, 
French plate-glass, No. 2, 
Britieh plate-glass, 
London Thames plate-glass, 
London and IManchester \ 
plateglass. . I 



KO 



CaO, 4Si0j 



4NaO, CaO, 11 Si 0^ 

KO, 3NaO, 2CaO, 14SiO, 

2NaO, CaO. 9 810^ 

2NaO, CaO, 8SiO, 

2NaO, CaO, 9SiOj 



— Qunrlerly Journal of the Chemical Society. No, vii. for Oc- 
tober 1849, p. 208. '^ 



On Carbannle of Lime an an ingredient of Sea-lFater. By 
John Davy. M.D., F.R.S. Lond. and Edin., Inspector- 
General of Army Hospitals, &c. 

The manner in which limestone-cltffs, rising above deep 
water, are worn by the action of the sea, aa it were b^ a 
weak acid, such aa we know it contains, viz., the carbonic; 
the manner, further, in which the sand, on low shores where 
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[the waves break, becomes consolidated, converted into sand- 
by the deposition of carbonate of lime from sea- water, 
owing to the escape of carbonic acid gas, are facta clearly 
proving that carbonate of lime is, as a constituent of sea- 
water, neither rare of occurrence, nor unimportant in the 
economy of nature, inasmuch as the phenomena alluded to, — 
the one destructive, the other restorative, — have been ob- 
served in moat parts of our globe where geological inquiry 
baa been instituted. 

Reflecting on the subject, it seemed to me desirable to as- 
certain whether carbonate of lime, as an ingredient of sea- 
water, is chiefly confined to the proximity of coasts, or, not 
BO limited, enters into the composition of the ocean in its 
widest expanse. 

On a voyage from Barbadoes, in the West Indies, to Eng- 
land, in November last (1848), I availed myself of tlie op- 
portunity to make some trials to endeavour to determine this, 
the results of which I shall now briefly relate. 

First, I may mention tliat water from Carlisle Bay in Bar- 
badoes, tested for carbonate of lime, gave strong indications 
of its presence ; thus, a well-marked precipitate was produced 
by ammonia, after the addition of muriate of ammonia in ex- 
cess, that is, more than was sufficient to prevent the separa- 
tion of the magnesia, which enters bo largely into the compo- 
sition of sea-water ; and a like effect was produced either by 
boiling the water, so as to expel the carbonic acid, or hy eva^ 
poration to dryness, and reaolution of the soluble salts. 

On the voyage across the Atlantic, the teat, hy means of 

ammonia and muriate of ammonia, was employed, acting on 

about a pint of water taken from the surfaee. The first trial 

was made on the 15th of November, when in latitude 20° SC 

north, and longitude 63^ 20' west, more than a hundred miles 

im any land ; the result was negative. Further trials were 

t on the 22d of the same month, in lat. 32° 53', long. 45° 

on the 24th, in lat. 36° 23*, long. 37° 21' ; on the 25th, 

lat. 37^ 21', long. 33° 34'; on the 26th, in lat. 38''28', long. 

° 2'; on the 27th, when ofl" Funchal of the Western 

lands, in lat. 38° 3^, long. 28° 40', about a mile and a half 
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from the sliore, the water deep blue, »a it always is out of 
soundings ; in all these instances, likewise, the results were 
negative ; the transparency of the water was nowise irapaired 
by the teat applied. The last trii'.l was made on the 3d of 
December, when in the channel off Portland Head about 
fifteen miles ; now, slight traces of carbonate of lime were 
obtained, a just perceptible turbiduess being produced. 

The sea-water from OarliBle Bay, the shore of which and 
the adjoining coast ai'e calcareous, yielded about 1 per 
10,000 of carbonate of lime, after evaporation of the water to 
dryness, and the ri'solution of the saline matter. A speci- 
men of water taken up on the voyuge off the volcanic island 
of Fayal, about a mile from land, yielded a residue which 
consisted chiefly of sulphate of lime, with a very little car- 
bonate of lime, — a mere trace ; acted on by an acid, it gave 
off only a very few minnte air-bubbles. A specimen taken 
up off Portland Head about tiFteeii miles, yielded an evapo- 
ration and resolution of the saline matter only a very minute 
residue, about 4 only per 10,000 ; it consisted in part of 
carbonate, and in part of sulphate of lime. 

What may be inferred from these results \ Do they not 
tend to prove that carbonate of lime, except in very minute 
pi-oportion, does not belong tf> water of the ocean at any 
great distance from land \ And, furthei", do they not favour 
the inference, that, when in notable proportion, it is in conse- 
quence of proximity to land, and of land the shores of which 
are formed chiefly of calcareous rock? In using the woi-d 
proximity, I would not limit the distance implied to a few 
miles, but rather to fifty or a hundred, as I am acquainted 
with shores consisting of volcanic islands in the Caribbean 
Sea, destitute of calcareous rock, on which, in certain situa- 
tions, sandstone is now forming by the deposition from the 
sea-water of carbonate of time. 

Should these inferences be confirmed by more extensive 
inquiry, they will harmonise well with the facts first referred 
to, the solvent power, on one hand, of sea-wftter impreg- 
nated with carbonic acid, on cliffs of calcareous rock, in 
eituatiooB not favourable to the disengagement of oarbouic 
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cid gaa ; and the deposition, on the other hand, of carbonate 
f lime, to perform the part of a cement on sand, converting 
t into sandstone, in wariri shallows, where the waves hreak 
der circumstances, such as these are, favourable to the 
engagement of this gas ; and, I hardly need add, that the 
me inferences will accord well with what may be supposed 
'■to be the requirements of organization, in the instances of 
^1 those living things inhabiting the sea, into the hard parts 
if which carbonate of lime enters as an element. 

Apart from the ei-onomy of nature, the subject under con- 
ideration is not without interest in another relation, — I 
llude to steam navigation. The boilers of sea-going steam- 
iressels are liable to suffer from an incrustation of solid 
tuatters firmly adhering, and with difficulty detached, liable 
> be formed on their inside, owing to a deposition which 
ikea place from the salt water used for the production of 
feieani. On one occasion that I examined a portion of such 
kn incrustation taken from the boiler of the " Conway," a 
vessel belonging to the West Indian Steam-Packet Com- 
pany, I found it to consist principally of sulphate of lime, 
and to contain a small proportion only of carbonate of lime. 
This vessel had been employed previously in transatlantic 
voyages, and also in intercolonial ones, plying between Ber- 
mudas and the island of St Thomas, and in the Caribbean 
Jea and the Gulf of Mexico. 

The composition of this incrustation, like the preceding 
results, would seem to denote, if any satisfactory inference 
■ta&y be drawn from it, that carbonate of lime is in small 
proportion in deep water distant from the land, and that 
ifnilphate of lime is commonly more abundant. The results 
' a few trials I have marie, whilst rather confirmatory of 
■this conclusion, shewed marked differences as to the propor- 
tion of sulphate of lime in sea-water in diflerent situations. 
That irom Carli.sle Bay was found to contain 11-3 per 10,000. 
A specimen taken up in lat. 29° 19', and long. 50'-45, yielded 
Bibuut 2 per 10,000, with a trace of carbonate of lime. A 
specimen taken up oft' Fayal yielded about 9 per 10,000, also 
with a trace of carbonate of lirae. One taken up off Port- 
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land Head, about iifteen miles distant, yielded, 
remarked, only 4 per lO.OOO, part of which was sulphate, 
part cai'bonate of lime. 

By certain management, I am informed, as by not allowing 
the aea-water in the boilers to be concentrated beyond a 
certain degree, the incruBtation, in the instances of the 
transatlantic steamers, is in a great measure prevented. 
Perhaps it might be prevented altogether, were sea-water 
nevei" used but with tliis precaution, atid taken up at a good 
distance from land, and in Bituations where it is know^n that 
the proportion of sulphate of lime is small. If this anggei 
tion be of any worth, further, more extensive and exact in- 
quiry will be requisite to determine the proportion of sul- 
phate of lime in different parts of the ocean, and more espe- 
cially towards land. By the aid of the Transatlantic Steam 
Navigation Companies, means for such an inquiry may easily 
be obtained; and it can hardly be doubted that the results 
will amply repay any coat or trouble mcarr^A.— {Proceedings 
of Ihe Roijal Society of London, March 29, 1849.) 



On the Snow-Line in the Himalaya. By Lieutenant R. 
StraOHET, Engineers. Communicated by order of the 
Honourable the Lieutenant-Governor, North-Western 
Provinces of India. 

The height at which perpetual snow is found at different 
parts of the earth's surface, has become an object of inquiry, 
not only as a mere physical fact, but as a piieuomenon inti- 
mately connected with the distribution of heat on the globe. 
In M. Humboldt's efforts to throw the light of his knowledge 
on this question, he has, when treating of the Himalaya, been 
unfortunately led much astray by the very authorities on 
whom he placed most reliance; and his eonclusions, though 
io part correct, cannot lay claim to any pretension to exact- 
ness. That he was, indeed, himself conscious of the defi- 
ciencies in the evidence before him, is manifest fiMam his end- 
ing his disquisition by a declaration, that it was necesBary, 



Snow-Lme in the Himalai/a. 



325 

rectifier de nouveau et par des raeisurDs bien precises 
loDt toute le dt'tail h jpsomutrique soit public, ce qui reste de 
douteux sur la hauteur comparative des deux pentea de 
I'Himalaya, Burl'influence de reverberation du plateau Tub6- 
tain, et sur celle que Ton suppose au courant ascendant de 
I'air chand des plainea de I'lode. C'est un travail ^ recom- 
mencer." {Asie Cenlrale, t. iii., p. 325.) Men of science will 
still long have to regret that this illustrious traveller was 
prevented from visiting the East; Englishmen alone need 
remember that he was prevented by them. 

The result of M. Humboldt's investigations on the position 
<rf the snow-line in this part of the Himalaya is thus given 
iby himself ; — " The limit of perpetual snow on the southern 
fdeclivity of the Himalaya chain is 2030 toises (13,000* feet, 
"English) above the level of the sea; on the northern declivity. 
Or rather on the peaks which rise above the Tartarian pla- 
teau, this limit is 2600 toises (16,600 feet) from 30j° to 32° of 
latitude ; while, under the equator, in the Andes of Quito, it 
ia 2470 toisea (15,800 feet). I have deduced this result from 
Gie collection and combination of many data furnished by 
Webb, Gerard, Herbert, and Moorcroft. The greater eleva- 
tion to which the snow-line recedes on the Thlbetian decli- 
vity, is the result conjointly of the radiation of heat firom the 
neighbouring elevated plains, tlie serenity of the sky, and 
the infrequent formation of snow in very cold and dry air." 
—(Coitmav, Tran^., t. i., p. 363, note 5.) 

The portion of the Himalaya to which allusion has moat 
generally been made, in treating of the snow-line, is that 
which lies between the north-western frontier of NipfVl and 
the river Sutlej, and it is solely to this part of the chain that 
my remarks ai-e intended to apply. It extends from about 
the 77th to the 81st degree of east longitude, and its entire 
breadth, from the plains of India on the south to the plains of 
Thibet on the north, is about 120 miles. The mountains on 
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wbiuli peqtetual enow is foiiod, are confined within a belt of 
about 35 miles in width, running along the northern boun- 
dary of the ihain, and they all lie between the 30tli and 32d 
degree of north lutitude. 

If we now examine the structure of the mountains more 
closely [viile ehcets 47, 48, 65, and 66, of the Indian Atlas), 
we Hhall tind that from the sources of the Touse (long. 78" 
SO*) to tliose of the Kili (long. 81° (X), a space which in- 
cludes the provinces of tiarhwJl and Kumaon, all the great 
rivers, viz., the Bhagirati, Vishnli-ganga, Dauli (of NitiJ, Grori, 
Dauli (of Darma), and Kfili, run in directions not far from 
perpendicular to the general direction nf the Himalaya. 
Further, that they are separated, one from another, by great 
transverse ranges, on which all the highest of the measured 
peaks of this region are to be found. It will also be seen 
that the sources of these rivers* are in the main water-shed 
of the chain, beyond which a declivity of a few miles leads 
directly to the plains of Thibet. A line drawn through the 
great peaks will be almost parallel to the water-shed, but 
about 30 miles to the south of it. 

To the west of the Touae the arrangement of the drajnage 
is very different. From the source of this river an unbroken 
ridge extends to the Sutlej, almost on the prolongation of 
tlic line of the great eastern peaks, but more nearly east and 
west. On this range, which separates Kunjwar from the 
more southern parts of Bissehir, and which, as it has hitherto 
received no distinctive name, I shall call the Bissehir range, 
are the Rupin, Gun^s, Burendo, and Sh^tc'il passes; and no 
perpetual snow is to be found further south among these 
western mountains. To the north of this range, and almost 
parallel to it, run several othei-s of somewhat greater alti- 
tude, between which the streams of eastern Kunfiwar flow 
into the Sutlej from south-east to north-west, nearly parallel 
to the upper, and perpendicular to the lower part of the 
course of that river. 



y _„„. .. 

If we now follow two travellers into Thibet, one from Ku- 
maon or Garhw^l, and the other from Simla, or the western 
hills, we shall be prepared to Und that the circumstaDces 
under which they will ctosb the snowy mountains will be 
very different. The former »vill proceed up the course of one 
of the great rivers before alluded to, and ascending the gorge, 
by which it breaks thi'ough the line of the great peaks, will 
pass unobserved the true southern limit of the perpetual 
snow ; he will leave the great peaks themselves far behind him, 
and will finally reach the water-shed of the chain, where he 
may, possibly for the first time, find glaciers and snow. He 
will here cross straight into Thibet, from what will appear 
to him the southern, to what he will call the northern decli- 
vity of the Himalaya.* 

The western traveller, on the other hand, will find, almost 
ft>t his first step, a snowy barrier drawn across bis path, and 
he will naturally suppose that he crosses from the southern 
to the northern face of the snowy range, when he descends 
from the Sliatul, or some neighbouring pass, into the valley 
of Kun4war ; and in this idea he will probably be confirmed, 
by the total change of the climate which he will perceive, 
and by his being able to penetrate to Shipke, the frontier vil- 
lage of Thibet in this quarter, without meeting any further 
obstacle on his road at all comparable to that he has passed, 
or perhaps even without again crossing snow.t 

Without waiting to inquire whether either of our travel- 
lers has in fact come to a just conclusion, it will be sufficient 
for my purpose to point out that they mean totally different 
things by their north and south declivities ; and it will be in- 
deed surprising if tliey agree as to the position of the snow- 
line. It is manifest, tberefoi-e, that, before we cau expect to 
arrive at any correct results, we must get rid of the confu- 
sion caused by the ambiguity of the terms north and soutA 
declivity ; terms which, at the best, are very ill adapted to 

• This doea not Biactlj applj io the pofsea UBunlly crossed betweeD Jubar 
itnd Thibet, wliicti nill be mentioncil moie particularly hsrcat^or, Tliere is a 
a, however, the " Laahar,'' though from ita badness it is not used, which 
■Sbrtla a direc^t Qinimunicatioii. 

t Thoordiri>ry route liea up the banli of the Sutlpj. 
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coiivc-y definite ideas of position in bo vast and complicated 
a mass of mountains. In spite of every care, they will con- 
stantly be linlile to misconception, as must always be the 
case where a restricted signification is arbitrarily applied, in 
a discussion of tliis sort, to expressions which of themselTes 
liavc an extended general meaning." 

As a substitute for tlie declivities, then, the best standard 
that occurs to me, to wliicli to refer when alluding to the ele- 
vation of the snow-line at any place, is the general mass of 
perpetual snow, found on the more elevated parts of the 
Himalaya, the belt of perpetual snow, which, as I before 
stated, is about 35 miles in breadth, and runs along the 
northern boundary of the chain. Instead of the height of the 
snow-line on t/ie northern or aoutkern declivifi/, I shall there- 
fore say, tiie height at the northern or gout/tern limit of the 
belt of perpetual snow, wliere the limits of the belt of perpetual 
enow are to be understood as having exactly the same rela- 
tion to the snowy surface in a horizontal plane that the snow- 
line has in a vertical. 

It remains for me to define clearly wliat is meant by the 
gnon-line, and I cannot do better than adopt the woi-ds of M. 
Humboldt, who says, " the lower limit of perpetual snow in 
a given latitude is the boundary line of the snow which re- 
sists the effect of summer ; it is the highest elevation to 
which the snow-line recedes in the course of the whole year. 
We must distinguish between the limit tiius defined, and 
three other phenomena; viz., the annual fluctuation of the 
snow-line ; the phenomena of sporadic falls of snow, and the 
existence of glaciers." — (Cosmos, Trans., t. i., p. 327.) 

Having disposed of these preliminaries, which are essen- 
tial to tlie proper apprehension of the subject, I shall pro- 
ceed to examine the data from which the elevation of the 
snow-line is to be determined. In doing tliis, it will, I think, 
be more convenient for me, both for the northern and south- 
em limits, to explain, first, my own views, and afterwards to 
follow M. Humboldt's authorities, and point out the errors 
into which they have fallen. 
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, Southern limit of the bell of perpetual snow. — In this part 
of the Himalaya, it is not, on an average of years, till the be- 
ginning of December, that the snow-line appears decidedly to 
descend for the winter. After the end of September, indeed, 
when the rains are quite over, light falls of snow are not of 
very uncommon occurrence- on the higher mountains, even 
down to 12,000 feet ; but their effects usually disappear very 
uiekly, often in a ft'w hours. The latter part of October, 
3 whole of November, and the beginning of Decembei', are 
e generally characterised by the beautiful serenity of the 
sky; and it is at this season, on the southern edge of the 
>elt, that the line of perpetual snow is seen to attain its 
jreatest elevation. 

The following are the results of trigonometrical measure- 
ments of the elevation of the inferior edge of snow on spurs 
of the Treslii and Nandadevi groups of peaks, made, before 
the winter snow had begun, in November 1B48.* 
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^ Almorah aad Binaar are on tho authority of Captain Webb'a survey ; the d 
UnCD of these placea, which ia used M the haaa from which to cuiculata the i 
dietances of the points observed, was gut from a map of trigonomeii 
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peitks NoH. ) 1 and 1 2 in a auuth- westerly direction. The dip 
of the strata being Ui the nortli- east, the faces exposed to 
view from the soutli are for the most part very abrupt, and 
snow never accumulates on them to any great extent. This 
in some measure will account for the height to which the 
snow is seen to have receiled on the eastern exposures, that 
is, upwai-ds of 17.000 feet. On the western exposures, the 
ground is less steep, and the snow is seen to have been ob- 
served at a considerable less elevation ; but it was in very 
small quantities, itnd bad probably fallen lately, so that I 
am inclined to think that itH height, viz.. about 15,000 feet, 
ratlier Indicates the elevation below which the light autum- 
nal falls of snow were incapable of lying, than that of the 
inferior edge of the perpetual snow. It is further to be un- 
derstood, that below this level of 15,000 feet, the moun- 
tains were absotutel]/ rvilhoul tnoio, excepting tliose small iso- 
lated patches that are seen in ravines, or at the head of gla- 
ciers, which, of course, do not affect such calculations as 
these, On the whole, tlierefore, I consider that the height 
of the snow-line on the more prominent points of the south- 
ern edge of the belt, may be fairly reckoned at 16,000 feet 
at the very least. 

The point No. 4 was selected as being in a much more 
retired position than the others. It is situate not far from 
the head of the Pindur river, and lies between the peaks 
No8. 14 and 15. It was quite free from snow at 15,300 feet, 
and I shall therefore consider 15,000 feet as the elevation of 
the snow-line in the re-entering angles of the chain. 

I conclude, then, that 15,500 feet, the mean of tiie heights 
at the most and least prominent points, should be assigned 
us the mean elevation of the snow-line at the southern limit 
of the belt of perpetual snow in Kuraaon ; and I conceive 
that whatever error there may be in this estimate, will be 
found to lie on the side of diminution rather than of exagge- 
ration. 

This result appears to accord well with what has been 
observed in the Bissehir range. The account given by Dr 
Gerard of his visit to the Shdtill Pass, on this range, which he 
undertook expressly for the puqiose of determining the lieight 
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of the Bnow-line, contains the only definite inlbnnation as to 
the limit of the perpetual snow at the southern edge of the 
belt, that is to bo found in the whole of the published writ- 
ings of the Gerards ; and the following is a short abstract of 
his observations. Dr Gerard reached the summit of the 
Sh&tdl Pass, the elevation of which is 15,500 feet, on the 9th 
of August 1822, and remained there till the 15tli of the same 
month. He found the southern slope of the range generally 
free from snow, and he states that it is sometimes left with- 
out any whatever. On the top of the pass itself there was 

snow : but on the nortliern slope of the mountain it lay 

far down as about 14,000 feet. On his arrival, rain was 
falling, and out of the four days of Ids stay on this pass, it 
either rained or snowed for the greater part of three The 
iresh snow that fell during this time did not lie below 16,000 
Feet, and some of the more precipitous rocks remained clear 
even up to 17,000 feet.* 

The conclusion to which Dr Gerard comes from these 
facts, is, that the snow -line on the southern face of the Bis- 
sehir range is at 16,000 feet above the sea. But I should 
myself be more inclined, from his account, to consider that 
15,500 feet was nearer the truth ; and in this view, I am 
confirmed by verbal accounts of the state of the passes on 
this range, which I have obtained from persons of my ac- 
quaintance, who have crossed them somewhat lat«r in the 
year. The difference, however, is after all trifling. 

Such is the direct evidence that can be offered on the 
height of the snow-line at the southern limit of the belt of 
perpetual snow, some additional light may however be 
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ttmtenipnt, tbat " Hans BaeBun." & pesk, said to be 17,S0D feet high, " had lent 
R Bno«," and looked quite bkck and dreary," he asks, " Qnelte peat ttn 
use d'un ph«nom('nc locnl si extraordinaire ?" (Atit Ctntralt, t, iii., p. 318, 
) The eitrcme eummit of tbe peak of Nandadevi, which appears to be a 

perfect precijiice for Beveml thousand feet, is often in much the eame prodio- 

ment of "black nnil dreary,'' ond many people are dlsappoir ted with ifaappoar- 
for thie reason, contraating- ic with the beautiful pyramidal peak of No. 
h-chliii, which is alwaye entirely 'overed with the purest snow. 
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thrown on the subject generally, by my shortly espliumng 
the state in which I have found the higher parts of the 
mountains, at the different seasons during which I have 
visited thena. 

In the beginning of May, on the mountains to the ea&t of 
the lUmganga river, near Nimik, I found the ground on the 
aummit of the riilge, called ChampwS, not only perfectly free 
from snow at an elevation of 12,000 feet, but covered with 
flowei's, in some places golden with Caltba and Sanunculua 
polyjietaluB, in others purple with primnlus. The snow had 
in fact already receded to upwards of 12,500 feet, beyond 
which even a few little gentians proclaimed the advent of 
spring. 

Towards the end of the same month, at the head of the 
Pindur, near the glacier from which that river nsea, an open 
spot on which I could pitch my tent could not be found above 
12,000 feet. But here the accumulation of snow, which was 
considerable in all ravines even below 11,000 feet, is mani- 
festly the result of avalanches and drift. The surface of 
the glaeier, clear ice as well as moraines, was quite free 
from snow up to nearly 13,000 feet ; but the etfuct of the 
more retired position of the place in retarding the melting 
of the snow, was manifest from the less advanced state of 
the vegetation. During my stay at Pinduri, the weather 
was veiy bad, and several inches of snow fell ; but excepting 
where it had fallen on the old snow, it all melted off again 
in a few hours, even without the assistance of the sun's di- 
rect rays. On the glacier at 13,000 feet, it had all disap- 
peared twelve hours after it fell. 

On revisiting Pinduri about the middle of October, the 
change that had taken place was very striking. Now not a 
sign of snow was to be seen on any part of the road up to 
the very head of the glacier; a luxuriant vegetation had 
sprung up, but had already almost entirely perished, and its 
remains covered the ground as far as I went. From this ele- 
HbOO t 13,000 feet, evident signs of vegetation could 
* ' ind far up the less precipitous mountains, 
le at which the height of the perpetual 
©Btimated, foi' on all sides are glaciei 
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Lnd the vast accamulationa of snow from which they are sup- 
fclied, and these cannot always be readily distinguished from 
BDOw in silu ; hut as far as I could judge, those places which 
■night be considered as offering a fair criterion, were free 
mroia snow up to 15,000 or even 16,000 feet. 
\ Towards the end of August I crossed the Bdrjikang pass 
|>etween Rjlam and Juh.'ir, the elevation of which is about 
a5,300 feet* There was here no vestige of snow on the 
BBcent to the pass from the south-east, and only a very 
Binall patch remained on the north-western face. The view 
of the continuation of the ridge in a southerly direction was 
xnt off by a prominent point, bat no snow lay on that side 
krithin 500 feet of the pass, while to the north T estimated 
Kiat there was no snow in considerable quantity within 1500 
Beet or more, that is, nearly up to 17,000 feet. The vegeta- 
bon on the very summit of the pass was far from scanty, 
Bhough it had already begun to break up into tufts, and had 
post that character of continuity which it had maintained to 
fcithin a height of 500 or 600 feet. Species of Potentilla, 
iBeduoi, Saxifraga, Corydalis, Aconitum, Delphinium, Tha- 
lictrum, Ranunculus, Saussurea, Gentiana, Pedicular is. 
Primula, Eheum, and Polygonum, all evidently flourishing 
in a congenial climate, shewed that the limits of vegetation 
and region of perpetual snow were still far distant. 

In addition to these facts it may not be out of place to 
mention that there are two mountains visible from Almorah, 
Kigoli-gudri in Garhwal between the Kailganga and Nand- 
&kni and Chipula in Kumaon, hetween the Gori and Dauli 
(ofD&nna), both upwards of 13,000 feet in elevation, from 
the summits of which the snow disappears long before the 
end of the summer months, and which do not usually again 
become covered for the winter till late in December. 

The authorities cited by M. Humboldt in bis Aaie Centrale 
pve the following heights to the snow-line on the southern 
■lope of the Himalaya.')' 



• This pass Is bo far wittin the bsU of perpetual enow that it cannot be held 
to aBbrd uij juet argumente as to the position or ttie snuw-lioc on tbe oitrenie 
•oulhern edge of the belt. 

t AmU Centrale, t. iii., p. 29B. 1 take no account of the hetgbt assigned by 
VOL. XLVIl. NO. XCiy. — OCTOBER 1849. t 



Lieutenant R. Strachey on llie 





Toieea. Bnglisb Feu. 


Webb, 


1954 or 12,500 


Colebrooke, . 


2032 ... 13,000 


Hodgson. 


2110 ... 13,500 


A. Gerard, . 


2080 ... 13,300 


Jacquemont, ■ 


1800 ... 11,500 



Webb, Colebrooke, Hodgson. — Immeiiiately before the list of 
heighta just given, M. Humboldt quotes the following part 
of a letter from Mr Colebr(X)lie : — " There is a paper of mine 
in the Journal of the Royal Institution for 1819 (Vol. : 
No, 13), on the limit of snow. I deduced from the materials 
which I had, that the limit of constant congelation was 13.000 
feet, in the parallel of 31" according to Captain Hodgson's 
information, and 13,500 feet at lat. 30" according to Captain 
Webb's."* I am unable to refer to the paper here allnded 
to, but a number of the Quarterly Journal of Science (t. ri., 
No. 11, pp. 51, 57) has come into my hands, in which is a 
paper entitled, " Height of the Himalaya Mountains," signed 
H, T. C, and evidently written by Mr Colebrooko, From 
this I extract the following sentences : — " The limit of con- 
gelation is specified hy him (Captain Webb), where he states 
the elevation of the spot at which the Gori river emerges 
from the snow, viz., 11,543 feet. This observation, it may 
be right to remark, is consonant enough to theory, which 
would assign 11,400 for the boundary of congelation in lat. 
30° 25'." Now, as Mr Colebrooke was not an orginal ob- 
server, the way in which he talks of the limit of snow and 
then of the limit of congelation, using them as aynonynioiiH 
terms, would, independently of any othei- error into which 
he may have fallen, afford strong grounds for our supposing 
that ho had no very precise ideas as to the meaning of the 
expression, limit of snow. But all doubt on the subject 
ceases when we learn " that the spot at which the Gori river 
emerges from the snow" ia neither more nor less than the 
extremity of an immense glacier ; and when we see, m I 



HM. niigel a 
myself. 

* Tha nombera in M. Humboldt's list 
ponibl; been tranipuaed by accident, 



Bs tbey do not refer to tbe reglou to whiob I aya&ae 
it agree with this ; they Iibte 
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have done, that at an elevation not 150 feet less great, and 
within a mile of this spot, said to be at the limit of constant 
congelation, is situated Milam, one of the largest villages in 
Kumaon, where crops of wheat, barley, biick wheat, and 
mustard, are regularly ripened every year ; and that no snow 
is to be found in the neighbourhood in August or September, 
at an elevation of at least 16,000 feet,* or 4500 feet above 
the spot alluded to ; it is evident that M. Colebrooke either 
used the term limit of snow in a sense very different from 
that now applied to it, or has been left altogether in the 
dark as to those facts on which alone an opinion of any value 
could be formed. 

I am without any means of discovering whether Captains 
Webb or Hodgson ever published any distinct opinions as to 
the height of the snow-line, but it appears probable that the 
information to which M. Colebrooke alludes is simply their 
record of the heights of places. At all events, however, their 
evidence must be considered of little value, as they neither of 
them knew what a glacier was. Captain Webb, as we have 
seen, talks of the Gori emerging from the snow, when we 
know that in reality it rises from a glacier. Captain Hodgson 
falls into a similar error in his description of the source of 
the Granges (Vide Asiatic Besearches^ vol. xiv., pp. 114-117). 
He says *' the Shagirati or Ganges issues from under a very 
low arch at the foot of the grand snow-bed ;'' and from the 
almost exact coincidence of the heights, it is plain that this 
is his limit of snow. There is not, however, the slightest 
doubt that the low arch was merely the terminal cave of a 
glacier, and that it was far below the lower limit of perpetual 
snow, though when Captain Hodgson was there in the spring 
the place was probably snowy enough. 

A. Gerard, — I have not the means of reference to the 
passage quoted by M. Humboldt in support of the height 
given by Captain Gerard ; but in the " Account of Koonawur," 
which may be presumed to shew Captain Gerard's latest 
views on these matters, he says : — " The limit of perpetual 

* I say 16,000 feet, as up to that height I am certain ; but 18,000 is more 
probably the truth. 
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snow is lowest on the outer Himalaya/' (by which he means 
the Bissehir range) ; " and here the continuous snow-beds 
exposed to the south are about 15,000.* It is not impossible 
that the height which M. Humboldt gives refers to some 
line of perpetual congelation on a number of different va- 
rieties, of which Captain Gerard remarks, such as where it 
always freezes, freezes more than it thaws, freezes every 
night, or finally, where the mean temperature is 32° Fahren- 
heit. These, however interesting in their own way, are not 
the snow-line. 

Jacquemont. — The height given by this traveller is fully 
explained by the note that M. Humboldt adds, " Au nord de 
Cursali et de Jumnautri ou la limite des neiges est horizon- 
talementtrestranch^e." {Jacq,, Vo^, duns I* Inde,^. 99.) Now 
M. Jacquemont visited Jamnotri in the middle of May, when 
no doubt he found the snow-line, " tres tranch^e,'' at 11,600 
feet. I have already shewn that I found the same thing 
myself at Pinduri, where the snow in the autumn had all 
disappeared up to 15,000 feet or more. If his visit had been 
made in January, he would probably have found the snow 
below 8000 feet ; but this is not perpetual snow. 

These heights, therefore, must all be rejected ; nor can it 
be considered at all surprising that any amount of mistake, 
as to the height of the snow-line, should be made, as long as 
travellers cannot distinguish snow from glacier ice, or look 
for the boundary of perpetual snow at the beginning of the 
spring. 

2. Northern limit of the belt of perpetual snow. — My own 
observations on the snow-line in the northern part of the 
chain were made in September 1848, on my way from Milam 



* Account of Koonawar^ p. 159. It appears to me possible that the Gerards, 
who knew as little of glaciers as Webb or Hodgson, did not fall into a similar 
mistake in their estimate of the height of the snow-line on the Bissehir range, 
because there are no glaciers, or none of any size, on that face, owing to the 
small height, less than 2000 feet, that the average line of summit rises above 
the snow-line. This, however, is only conjecture, for though I am satisfied that 
glaciers do exist on the north face of that range, I have in vain endeavoured 
to come to any conclusion as to the southern face. It may be proper to add 
that I have never been there myseU . 
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to Hiindes vi& Unta-dhura, Kyungar-ghil, and Balch-dhiira, 

the beginning of the month ; and on the road back again, 
Id Lakhur-ghdt, at the end of the month. 

Of the three paBses that we crossed on our way from Mi- 
lam, all of them being about 17,700 feet in elevation, the first 
is Unta-dhura, and we saw no snow on any part of the way 
up to its very top, which we reached about 4 p.m., in a veiy 
disagreeable drizzle of rain and snow. The final ascent to 
the pass from the south is about 1000 feet ; it is very steep 
at the bottom, and covered with fragments of black slaty 
limestone. The path leads up the aide of a ravine, down 
which a small stream trickles, the ground having a generally 
even and rounded surface. Neither on any part of this, nor 
on the summit of the pass itself, which is tolerably level, 
were there any remains of snow whatever ; the ground being 
worked up iiito deep black mud b)' the feet of the cattle that 
had been lately returning to Milam. On the ridge to the 
right and left there were patches of snow a tew hundred feet 
above ; and on the northern face of the pass an accumulation 
remained that extended about 200 feet down, apparently the 
effect of the drift through the gap in which the pass lies. 
Below this again the ground was everywhere quite free from 
snow. On the ascent to Unta-dhura, at, perhaps, 17,000 feet, 
a few blades of grass were seen ; but, on the whole, it may 
said to have been utterly devoid of vegetation. On the north 
side of the pass, 300 or 400 feet below the summit, a Cruci- 
ferous plant was the first that was met with. 

The Kyungar pass, which is five or sis miles noHh of Unta- 
dhtira, was found equally free from snow on its southern 
&ce and summit, which latter is particularly open and level. 
Tho mountains on either side were also free from snow to 
some height ; but on the north, as at Uuta-dhlira, a large bed 
lay a little way down the slope, and extended to about 500 
feet from the top. On this pass a Boragineous plant in flower 
was found above 1 7,000 feet ; a species of Urlica was also 
;got about the same altitude, and we afterwards saw it again 
Bearly as high up on the liikhur pass. 

From the Kyungar-ghAt, a considerable portion of the 
southern face of the Balch range, distant about ten miles. 
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was distinctly seen, apparently quite free from snow. In our 
ascent to the Balch pass no snow was observed on any of the 
southern spurs of the range, and only one or two very small 
patches could be seen from the summit on the north side. 
The average height of the top of this range can hardly be 
more than 500 feet greater than that of the pass ; and as a 
whole it certainly does not enter the region of perpetual snow. 
As viewed from the plains of Hundes, it cannot be said to 
appear snowy, a few only of the peaks being tipped. 

We returned to Milam vid Chirchun. The whole of the 
ascent to the Ldkhur pass was perfectly free from snow to 
the very top, i.e., 18,300 feet, and many of the neighbouring 
mountains were bare still higher. The next ridge on this 
route is Jainti-dhtira, which is passed at an elevation of 
18,500 feet, but still without crossing the least portion of 
snow. The line of perpetual snow is, however, evidently 
near ; for though the Jainti ridge was quite free, and some 
of the peaks near us were clear probably to upwards of 
19,000 feet, yet in more sheltered situations unbroken snow 
could be seen considerably below us, and, on the whole, I 
think that 18,500 feet must be nearly the average height of 
the snow-line at this place. 

M. Humboldt's list of heights for the northern slope is as 
follows : — 

Toises. English feet. 

Webb 2600 or 16,600 

Moorcroft, .... 2900 ... 18,500 

A. Gerard, .... 3200 ... 20,500 

Jacqueinont, .... 3078 ... 19,700 

irefjb. — The height given on the authority of Captain Webb 
is simply that of the Niti pass, which Captain Webb crossed 
without snow in August 1819, and Moorcroft in June* and 
August 1811. The Niti pass is notoriously the easiest of all 
the Garhwdl and Kumaon passes, and remains open long 
after tnose from Juhar, which I have described above, have 
become impracticable ; and it is held to be a certain way of 
escape from Thibet, by the Juhdris, should a fall of snow more 



* Not January, as is erroneously printed in the " Asie Centrale." Vide 
Asiatic Researches, vol. xli., pp. 417 -49\. 



Snow-Line in the Himalaya. 339 

Hrly than uBual stop their own passes, while tbey are to the 
Drth of the Himalaya. It may, therefore, be fairly con- 
iuded, that the snow-line recedes considerably above the 
Fiti pass, as it should do if my estimate of its height be cor- 



, Moorcrqft. — The passage quoted in support of this height 
) as follows : — " Now Mr Moorcroft had his tent covered 
: inches deep (with snow), when close to Manasarowar, and 
p the sui-face of the ground it lay in greater quantities; 
dd if hia elevation was 17,000 feet,* we have clear evidence 
bat the climate of the table-land, notwithstanding the in- 
reaaed heat ft-om the reverberation of a bright sun, is equal- 
f as cold as in the regions of eternal snow in the Himalayan 
ibain, although the country of the former exhibits oo perpe- 
Oal snow except at heights of 18,000 and 19,000 feet."— 
[Tours in the Himalaya., t. i., p. 319.) The words are those 
vS Dr Gerard, who, on his own authority, thus gives 18,000 
or 19,000 feet as the elevation of the snow-line in the part 
of Thibet near the Sutlej ; and this, as far as it goes, corro- 
borates the conclusion to which I have come. 

A. Gerard. — In the absence of the books to which M. Hum- 
boldt refers, I conclude that the height here given is that to 
which Captain Gerard supposed the snow receded on the 
ridge above Nako. But this is to the north of the Sutlej, 
and therefore is not in the region to which I have confined 
myself. In the " Account of Kunawai'," however, the fol- 
lowing remark that is applicable, is to be found : — " In 
ascending the Keoobrung pass, 18,313 feet high, in July, no 
snow was found on the road." — (P. 159.) This paaa is si- 
taated on the water-shed of the Himalaya, about 20 miles 
east of the great bend in the Sutlej, and about 8 miles to the 
south of that river ; it is on the northern limit of the belt of 
perpetual snow, the gi-ound between it and the Sutlej not being 
of sufBcient height to be permanently covered with snow. 

Jacquemont- — The Keoobrung pass of Captain Gerard, un- 
der a name slightly changed, is the same as that Jrom which 

* Tha elevation of llanaaarowar, bb M. Humboldt correctly conjectural!, u 
BboBt 1S,'2<)0 Tect only. 
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M. JatHiuemont miwlo liis observations, " Sur lo col de Kiou- 
brong (entre les i-ivieres de Buspa et de SliJpkc ou de Lang 
Zing Kliampa), ix 5&81 metres (18,313 feet) de hauteur aeloo 
le Capitaine Gerard, je me trouvai encore de beaucoup au- 
dfBHous de la limite des neiges perpetuelles dans cette par- 
tic do VHimalaya (lat. 31° 35", loug. 76° 38')." " Je crois 
puuvotr porter la hauteur des ueiges perm anentes dans cette 
ropion dc I'Himalaya a 6000 metres'' (19,700 feet).— (.4«e 
Crnlrale, t. iii., p. 304.) I will admit that M. Jacqucmout's 
estimate of the height of the snow-liue on the southern face of 
the range, is not such as to induce me to place implicit confi- 
dence in this either ; hut allowing for some little exaggera- 
tion, there can be no room for doubting that the snow-line 
must here recede nearly to 19,000 feet. 

Whether the result at which I have arrived, .from what I 
saw on the Julifu" passes, be too little, or this too great, or 
whetlier there may not be, in fact, a ditFerence of elevation, 
ttre matters of comparatively small importance. As I pur- 
pose to point out hereafter, the chances of error in the de- 
termination of great altitudes by single barometrical obser- 
vatiotiH are very considerable, more particularly when, as is 
most generally the case, there is no corresponding obaerra- 
tion within 60 or 70 miles. All of these heights are deduced 
from such observations, and errors of 150, or even 200 feet, 
on either side of the truth, or differences of 300 or 400 feet, 
may, I am satisfied, quite easily arise in the calculation. I 
shall therefore continue to call the height of the snow- line at 
the northern limit of the belt of perpetual snow 18,500 feet ; 
not that I consider my own calculation as worthy of more con- 
fidence than Captain Gerard's or M. Jacquemont's, but that 
it is, in the present state of our knowledge, sufficiently ex- 
act, and certainly not exaggerated. 

As the principal object of the present inquiry is the eleva- 
tion of the snow-line in the Himalaya, I have, in the fore- 
going observations, confined myself strictly to that region of 
these mountains that I at first specified ; but it is not the 
less important to notice the heights at which we find perpe- 
tual snow still farther to the north. Captain Gerard, after 
mentioning the Keoobrvmg ^ &»&, gQK% ci^ Va tAi^, " In August 
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rhen I croBsed Manerung pass, 18,612 ftet, — a pass on the 
,nge that divides Piti from Kundwar, — " ttiere was onlyabout 
foot of snow, which waa new, and had fallen a few days be- 
fore- In Octobei", on the ridge above NiiUo," — about five 
miles north of the great bend in the Sntlej, — " we ascended 
19,411 feet, and the snow, which was all new, and no more 
. a few inches deep, was only met with in the last 400 or 
feet ; this was on tbe face of the range exposed to the 
\ but on the opposite side no snow was seen, at almost 
20,000 feet." (P. 160.) During the whole of our expedition 
into Hundes in September 1848, we only saw very small 
patches of snow in two places, on both occasions in sheltered 
ravines ; but, in the part of the country through which we 
passed, perpetual snow is not to be looked for, the highest 
mountains probably not exceeding 18,000 feet in height. In 
lie true plains of Thibet, snow would be just as difficult to 
find in the summer months as in the plains of India, From 
my own observations made in this journey, I infer that 
the height of the limit of snow, on the southern face of 
Kailas, is not leas than 19,500 feet ; and there is nothing 
on record that I know of that indicates the latitude be- 
yond which the snow-line again begins to descend. 

From a review of the whole of the facts that have been 
brought forward, it may, I think, be considered as fully esta- 
Uisbed, that M. Humboldt, though under-estimating the 
JKtual elevation of the snow-line, was certainly right in what 
lie advanced as to the relative height on the two opposite faces 
of the chain. The doubts that were raised by Captain Hut- 
ton on this point, in his paper entitled, " CoiTection of the 
doctrine, that the snow lies longer and deeper on 
Uie southern than on the northern aspect of the Himalaya," 
were perhaps almost sufficiently answered by Mr Batton at 
the time they were first brought forward ; but, as I have re- 
opened tbe whole question, I will add a few words on this 
flubject also.* 

•VldeJlfOteKoii(i'«A«™«i, Nob. siv„ ivi., lix., iii. Captain Hutton'sflrat 
tor begins thus : " Previous to my trip tlirough Kunawar in 1838, I hail 
H]UGUtly lienrd it conteaded, that the hdow lay longer, (IcRjjer, and Tarther 
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Tbfl doefarine that Captain Ilutton attacks aa erroneouB 
ondoabtedly is ho ; but it is a doctrine that was never incul- 
oaied by uiy one. Captain Hutton having misunderstood 
tlw tmeouociation of a prrtposition, reproduces it accord- 
ing to bil OWii mistaken views, and then destroys the phan- 
tom ilwt be has raided. The fact that Captain Hutton saw 
to be true wu this, that, as a general rule, snow, sporadic as 
well U pcvpetual, will be found to lie at a lower level on the 
noptfaem tium on the southern aspect, on any individual 
raage in tbeae or any other mountains. Id drawing his con- 
ehuncms from this fact, the first error into which he fell was 
tooonfbimd Ute north and south aspects of the individvalridgee 
witii the nortli and south aspects of the chain; and he some- 
wlutt complicates matters by neglecting to distinguish between 
tmoio aod perpcUiai snotv. These mistakes having been 
puBied od( to him, he tried to correct them, hut still could 
net get orer the terms nor/h and south declivity; for he 
Olds ly MaamiTfr Ihiit they apply to the north and south 
aspects of the Jjiseierhir i-&ug«i wliiuh li« cowwivea to b« like 
brne " Himalaya," the central or taaia line of eaovrf petHm I 
Here he falls into an error of logic no leas flagrant than the 
former ; he restricts the term " Himalaya" to this range, 
which may or may not he central, for that has nothing to do 
with the matter, and then assumes that this Himalaya of his 
own, is the Himalaya of whose north and south declivittea 
we speak, when we repeat that the snow-line is at a greater 



down oD the Bouthero eiposure of the HimBUya than It was found to do on tlie 
nertbern aspect; you may, tbere fore, easily imagine my aatoniehment, when, 
crossing the higher pusses through Kunawar, Hungrung, and Pitti, I foond the 
actual plieuomena to be diametrically oiiposite to euch a doctrine, and that the 
northern slopes invariably carried more snow than the southern eipoBure." 
(No. liv., 27S.) In his last letter he says, " 1 have already acknowledged the 
fWaltineSB of my first letter, in so far as regards my having omitted to state, in 
sufficiently distinct terms, Ihal my remarks referred to the actual northern and 
southern aepocte of the true Himalaya, or central or main range of snowy 
peaks, and not to the aspects of secondary groups and minor ranges." Thig 
true Himalaya is the Bissehir range of which 1 have often spoken. I say no- 
thing of Captain Button's views regarding perpetual snow, the existence of 
iriiicib, se for, as 1 can understand him, he appears to doubt. 
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elevation on the northern than on the southern face of the 
chain.* 

The height to which the snow-line has heen shewn to re- 
cede on the southern face of the Himalaya, though consider- 
ably greater than had been supposed by M. Humboldt, still 
does not exceed what the analogy of mountains in similar 
latitudes in the other hemisphere might have led us to ex- 
pect. In the Central part of Chili, in lat. 33° S., we find 
that the lower limit of perpetual snow is at 14,500 or 15,000 
feet, while in Bolivia, in lat. 18° S., it reaches 16,000, and 
even on some of the peaks 19,600 feet.f There is therefore 
no appearance of any thing unusual in the general height of 
the snow-line, which need induce us to suppose the existence 
of any extraordinary ascending ciurent of heated air, regard- 
ing which M. Humboldt enquires. The exceedingly high tem- 
perature, surpassing that known at any other part of the 
earth's surface, which the air over the plains of North 
Western India acquires during the summer, must of course 
produce a sensible effect in heating the upper strata of the 
atmosphere. But as far as I am enabled to form an opinion 
from the few facts that have come to my knowledge, regard- 
ing the temperature of the higher regions in these mountains, 
I tliink there is little doubt that the same cause which pro- 
duces this great temperature in the plain, that is, the direct 



* The word *' Himalaya," which, to the natives of these mountains, means 
only the snowy peaks, is in the language of science applied to the whole chain, 
and in my opinion properly. Any division of the chain into " Himalaya" or 
snowy ranges, and *' suh-Himalaya" ranges not snowy, such as has, I believe, 
been made, appears to me objectionable, not only as unusual in the terminology 
of physical geography, and therefore likely to lead to confusion, such as that 
of which we have just had a specimen, but as artificial and unnecessary ; I re- 
peat artificial, for, in spite of the specious appearance of the distinction, it will 
not bear examination. The association of mountaim into chains should be 
based upon the physical character and affinities of the mountains themselves, 
quite irrespective of any adventitious circumstances of snow, or of vegetable 
and animal life. Botanical or zoological regions will almost always be found 
to follow closely the configurations of the earth's surface, on the accidents of 
which they chiefiy depend ; but to make the classification of the latter depend 
upon the former would be a manifest absurdity. 

t Asie Centrale, T. iii., pp. 275, 277, 329. 
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radiation of the sun, acts immediately so powerfully in heat- 
ing the surface of the mountains, and thereby raising the 
temperature of the air over them, and in melting the snow, 
that the secondary effects of the heated air that rises from 
the plains of India must be almost imperceptible. 

From the way in which the term north declivity was in- 
troduced into the enunciation of the phenomenon of the 
greater elevation of the snow-line, at the northern edge of 
the belt of perpetual snow, an idea naturally arose, that 
it was observed only on the declivity immediately facing the 
plains of Thibet, and M. Humboldt, in the quotation I before 
gave from Cosmos, is careful to restrict it to the peaks 
which rise above the Tartarian plateau. Sut this, as may 
have been inferred from what I have already said on the 
state of the three ranges that are crossed in succession be- 
tween Milam and Thibet, is quite a mistake ; the fact being 
that the greater elevation is observed on the Thibetan face in 
common with the whole of the more northern part of the 
chain. From the remarks before made on the state in which 
I found the Barj-Kang pass, it will be seen that even so near 
as it is to the southern limit of the belt of perpetual snow, 
a perceptible increase of elevation had already taken place. 
M. Jacquemont, as quoted by M.Humboldt, says " Les neiges 
perpetuelles deseendent plus has sur la pente meridionale de 
I'Himalaya, que sur les pontes septentrionales, et leur limite 
s'eleve constamment il mesure que I'on s'eloigne vers le nord 
de la chaine qui borde PInJe." (Asie Centra/e, t. iii., p. 303.) 
With the proviso that the rise here spoken of is not regular, 
but more rapid as we cross the first great masses of perpetual 
snow, I entirely concur in M. Jacquemont' s way of putting 
the case. 

That the radiation from the plains of Thibet can have no- 
thing to do with the greater height to which the snow-line 
recedes generally in the northern part of the Himalaya, is 
evident, for it must be all intercepted by the outer face of 
the chain ; and that its effects even on this outer face are of 
a secondary order, seems to me suflBciently proved by the 
consideration, that on the Balch range, which rises imme- 
diately from those p\ama, nvYisA) \\\X\^ ^wqi^m \^ to be seen is 
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HI the northeru slopo exposed to the radiation, while none 
■hatever remains on the southern slope, which is quite pro- 
bcted from it, exactly as is the case with every mountain 
biywhei-o. 

I It may therefore be concluded that some other influence 
■aust be in operation, the effects of which are generally felt 
prer the whole of the more northern parts of the Himalaya, 
Bnd such an influence is, I conceive, readily to be found in the 
BiminiBhed quantity of enow that falls on the northern, as 
' compared to the southern part of the chain. 

The comparative dryness of the climate to the north of 
the first great mass of snowy mountains is not now no- 
ticed for the first time ; it is indeed notorious to the in- 
habitants of Simla, and travellers often go into Knn&war with 
the express object of avoiding the rains. Captain Gerard 
thus describes the climate of the western part of the Hima- 
laya : — " In the interior ( i. e. of Kundwar), at 9000 and 
. 10,000 feet, snow is scarcely ever above a foot in depth, and 
I at 12,000 it is very rarely two feet, although nearer the outer 
range four or five feet are usual at heights of 7000 or 8000 
feet. In those last places thore is rain in July, August, and 
September, but it is not near so heavy in the lower hills. 
When Hindustan is deluged for three months, the upper 
parts ofKuniwararo refreshed by partial showers ; and, with 
tiie exception of the valley oftheBuspa, the periodical rains 
do not extend further to the eastward than long. 77"."* — [Ac- 
eount ofKun&mar, p. 61.) He again says, relative to the most 
northern parts of Kunawar and the neighbouring portion of 
Thibet, " With the exception of March and April, in which 
months there ai'o a few showers, the uniform reports of the 
inhabitants i-epvesent the rest of the year to be almost per- 
petual sunshine, the few clouds hang about the highest 
mountains, and a heavy fall of snow or rain is almost un- 
known." — {Ibid,, p. 95.) 

* That the fidl of bhow at 7000 foot ie ever five feet in uny part of tbesa hilla 
IDBj, I think, be doubted. Tho Buspn is tbe river tbat nina immediately at 
. the foot of tbe north deciivitj of tho BisBchir range ; and I suppose tbat Cap. 
I lain Gerard means, tbat tbe rains do not extend op the Sutlej beyond tbe 
, point where tho Buepa falle into it. 
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The testimony of Captain J. Cunningham, who passed a 
winter in the most noi-thero part of Kun^war, as to the small 
quantity of snow thai falls, is particularly valuable. He sayL 
" In thiscountrya sonthcrly wind and the sun together, keep 
slopes with a southern exposure aud 12,000 and 13,000 feet 
high, quite clear of snow, (except when it is actually snow- 
ing.) And this too, towards the end of January and begin- 
ningofrebruary,urImaysay atalltimes." Also, "Hepelarn 
(April 6th 1842,) about 9000 or 9500 feet high, wind generrily 
southerly, no snow whatever on southern slopes, within 15,000 
or 16,000 feet, apricot trees budding ; but on northern elopes, 
and in hollows, abundance ofsnow.' * {M'CleUartd's CaleuUa 
Journal of Natural History, No. xiv., pp. 281, 282.) 

From my own experience, I can also speak of the remuk- 
able change of climate that is met with in the month of 
August, in passing from the south to the north of the line of 
great peaks, by the valleys of the Giori and E41am rivers. 
A straight line joining the peaks No. 14 (NandAdevi), and 
No. 18 (the northern of the Panch-Chuli Cluster), cuts the 
Gori a little below Tola and the RAIam River, about 5 miles 
further to the east, near the village of E41am. The road up 
the Gori being at that season Impracticable, I went up the 
R4lam river to EAlam, and thence crossed over the Gori by 
the Bargi-K&ng pass, which is on the ridge that separatea 
the two rivers, and that terminates in the peak No. 16 
(Hans^-Ung.) From the limit of forest to the village of 
R^lam, the elevation of which is about 12,000 feet, the vege- 
tation, chiefly herbaceous, was of the most luxuriant growth 
and boundless variety, and the soil was saturated with mois- 
ture. On crossing the Bargi-K4ng pass, and deacendinj 
the Gori, we were immediately struck with the remarkable 
change in the character of the vegetation, which had already 
lost all its rankness. But a mile or two above the village of 



* These puragrapha sre taken from citractB of letters of Captain Cunniag- 
ham, givan by Cuptain Iluttan, in aiipport of his arguments, as to anow Ijing 
lover on north than on south exposures, which accounts for the last eentence. 
But whateTer the quantity of enow ma; bavE been on the nurth slopes, compare 
the heights here given as being clear of snow, early in A^l, Til., 15,000 feet, 
with vhat I have above shewn to he the limit to the south of the great peaks, 
aa late as the middle of May. vii„ 12,600 trxi. 
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Tola, the alteration was complete; the flora had shrunk within 
the most scanty limits, the bushes hardly ever deserving the 
. name of shrubs ; the few herbs that were there were stunted 
and parched, the soil dry, and the roads quite dusty. At 
Melam the still closer approximation of the climate to that 
of Thibet, is clearly shewn by the occurrence of several plants 
undoubtedly Thibetan, that are not found further to the south. 
Such are Caragana versicolor, the (Dama) of the Bhotias, 
which covers the plains of Thibet ; a Clematis, dwarf Hippo- 
phae, Lonicera, and two or three Potentillas ; and no doubt 
several others might be named. 

Now although it is to the winter and not to the summer 
rains,* that the precipitation of snow on these mountains is 
to be ascribed, yet the circumstances under which the vapour 
is condensed, appeared to be the same at both seasons. 
Southerly winds blow throughout the year over the Hima- 
laya, in the winter with peculiar violence ;t and whatever 
be the more remote cause of the periodical recurrence of the 
rains, there can I think be little doubt, that the proximate 
cause of the condensation of by far the greater portion of the 
snow or rain that falls on the snowy mountains, is that the 
current from the south is more damp or hot than the air in 
contact with the mountains against which it blows ; a rela- 
tion which holds good in the winter as well as in the sum- 
mer. 

Thus the air that comes up from the south no sooner 
reaches the southern boundary of the belt of perpetual snow, 
where the mountains suddenly rise from an average of per- 
haps 8,000 or 10,000 feet, to nearly 19,000 or 20,000, then it 
is deprived of a very large proportion of its moisture, which is 
converted into cloud, rain, or snow, according to circumstances. 
And the current, in its progress to the north, will be incapa- 



* Although it does not appear to be so weU known, the winter rains of North 
Western India are as strictly periodical as those of the summer. 

t The southerly winds that prevail at considerable heights in the Hima- 
laya, and in the countries to the north, are diurnal phenomena, evidently de- 
pendent on the apparent motion of the sun ; and in their time of beginning 
of maximum and of ending, greatly resemble the hot winds of the plains of 
India, which have a similar origin. 
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bit ot oairying with it more motBture, than ia allowed by tie 
TMy low tenipprature to which the air ie of necessity reduced 
in inniiounting tlie snowy barrier, 19,000 or 20,000 feet in 
•Ititade, that it has to pass. Nor can any further condenia- 
iion be expected at all comparable in amount to what haa 
alrekdj taken place, as it would manifestly demand a much 
mora than corrcsjionding depression of temperature ; and 
titEi u not at all likely to occur, for the most elevated peaks be- 
iogutuatcd near the southei'U limit of perpetual snow, the 
dtrreiit on passing them will more probably meet with hotter 
than with colder air. 

It ifi, I conceive, to precisely similar causes that we should 
attribote the great amount of rain that is known to fall 
at Mfthabal call war, on the Western Ghats, at Cbira-punji, 
in Bylhet, and generally, though the quantity is far loss, 
•long the most southern range of the Himalaya itself; and 
H )l curious to observe that the comparative dryness of the 
Iw dcvated country to leeward also holds good in these 
ouM. In the Deccan, the country immediately to the east 
of ill6 Western Ghats, Colonel Sykes tells us, that " the raina 
are light, uncertain, and in all years barely sufficient for the 
wants of the husbandman." On the same authority we find, 
that while the mean fall of rain for three years at Poona, was 
about 27 inches,* that at Mahabalesbwar for 1834 was no less 
than 302 inches.^ Although I have not the exact figures to 
refer to, I know that the rain at Nainee Tal, on the external 
range of the Himalaya, is about double what falls at Almorah, 
not thirty miles to the north. 

It will therefore he seen that as I hold the direct action of 
the sun to be the primary cause of the great general height 
to which the snow-line recedes, so I consider that the increase 
of the height in the northern part of the chain, chiefly de- 
pends, not on any additional destructive action, but on the 
smaller resistance offered by a diminished quantity of anow 
to destructive forces, which are not indeed constant through- 
out the whole breadth of the chain, but whose increase ap- 

* Britieh AikhHsUod's Seventh Keport, p. 236. 

t Ibid., Ninth Report, p. IS (Sections). The exact aniount is 30!21 inches, 
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pears to have no dependence on increase of distance from the 
southern limit of the belt uf perpetual snow. Among the 
iDore evident causes of the irregul a pities in the melting of 
the snow, may be mentioned, the powerful auttun of tJie heavy 
summer rain on the southei-n face, as compared with what 
foils as little move than a drizzle on the northern ; the pro- 
tection afforded from the radiation of the sun by the heavy 
clouda so frequent in the south, contrasted with the relative 
slight resistance of the less dense but not uncommon clouds 
on the north ; the differences in the temperature of the air 
that acts on the lower edge of the snow produced by the 
diiference of height of the snow-line on the opposite faces of 
the chain ; and, lastly, the differences of the temperature of 
the air, and of the amount of radiation and reflection depend- 
ent on the differences in tlie state of the surface of the earth, 
which on the south is densely clothed with vegetation, while 
lOn the north it is almost bare. 

Before concluding I will observe, that the height at which 
St is certain that snow will fall every year, in this region of 
iihe Himalaya, is about 6500 feet ; and at an elevation of 
SOOO feet it will not fail more than one year out of ten. The 
least height to which sporadic falls of snow are known to 
extend, is about 2600 feet ; and of such falls there are only 
two authentic instances on i-ecord, since the British took pos- 
wessionofKuniaon, viz., in 1817 and 1847. Thus we see that 
the regular annual fluctuation of the snow-line is from 9000 
feet to 10,500 feet, and it occasionally reaches even 13,000 
feet. M.Humboldt informs us that undertbe equator at Quito, 
the fluctuation is UOO toises (3800) ; that at Mexico it reaches 
1350 toises (8600 feetj ; and the greatest fluctuation that he 
mentions is that in the south of Spain, which amounts to 
1700 toises (10,900).» 

A brief recapitulation of the principal results of this inquiry 
will shew us, that the snow-line, or the southern edge of the 
belt of perpetual snow in this portion of the Himalaya, is at 
an elevation of 15,500 feet, while on the northern edge it 
reaches 18,500 feet ; and that on the mountains to the north 

* Asip reDtritle, -t. iii. p. 279. 
VOL. XLVII. NO. XCIV. — OCTOBER 1849. 



360 Camparaiive Pkysicai Qeography. 

of the Sutlej, or still farther, recedes even beyond 19,000 
feet. The greater elevation which the snow-line attains on 
the northern edge of the belt of perpetual snow, is a pheno- 
menon not confined to the Thibetan declivity alone, but ex- 
tending far into the interior of the chain ; and it appears to 
be chiefly caused by the quantity of snow that falls on the 
northern portion of the mountains being much less than that 
which falls further to the south, along the line where the 
peaks, covered with perpetual snow, first rise above the less 
elevated ranges of the Himalaya. — {Journal of the Asiatic 
Society of Bengal, New Series. No. xxviii., p. 287.) 



On Comparative Physical Geography, 

It may interest our readers to be informed that Physical 
Geography, founded on the views of Ritter, Humboldt, 
Steffens, &c., has been explained and illustrated in an inte- 
resting course of lectures delivered at Boston, in North 
America, by a distinguished Swiss naturalist. Professor 
Guyot, formerly of Neufchatel, now resident in the New 
World. Professor Felton, of Harvard University, U. S., 
has published, under the superintendence of M. Guyot, an 
English version of these lectures (the Lectures were delivered 
in the French language), under the title, " The Earth and 
Man : Lectures on Comparative Physical Geography, in its 
relation to the History of Mankind." Men of science speak 
of them in high terms. Thus the celebrated Agassiz says 
of Guyot, " He has not only been in the best school, that 
of Ritter and Humboldt, and become familiar with the pre- 
sent state of the science of our earth, but he has himself, in 
many instances, drawn new conclusions from the facts now 
ascertained, and presented most of them in a new point of 
view. Several of the most brilliant generalizations developed 
in his lectures are his ; and if more extensively circulated, 
will not only render the study of geography more attractive, 
but actually shew it in its true light ; namely, as the science 
of the relations which exist between nature and man through- 
out history ; of the contra^ta o\i^e\rN^d\ietween the different 
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parts of the globe ; of the laws of horizontal and vertical 
forma of the dry land, in its c<nitact with the sea ; of cli- 
mate, &c.;" and Professor F el ton remarks, " That although 
physical science in genera,! lies beyond his sphere of studies, 
he may venture to express the opinion, that physical geo- 
graphy, as treated of late years by Humboldt, Ritter, and 
other European investigators, has risen to a rank of para- 
mount impoi-tance, in its bearing upon the history and the 
destinies of the human race. It is not too much, perhaps, 
tto say, that the history of man cannot be properly under- 
stood unless it rest on the basis of this science ; and to come 
nearer to my own pursuits, I know that comparative philo- 
logy, especially in connection with the affinities of the difler- 
ent branches of the family of man, receives important light 
from tlie great conclusions of physical geography. The 
physical characteristics of our globe, and their influences 
upon human societies, are described in these Lectures with 
'vivacity and elegance. The contrasts between the different 
^portions of the earth, their reactions upon each other, their 
^adaptation to the special part that each, in tlie order of Pro- 
Tidence, has been called upon to pei-fovm in the drama of 
human history, are given in a most interesting manner. It 
cannot escape the attention of the readers of these Lectures, 
^how constantly the relations of the earth to the Creator — 
the reference of all things to the designs of Infinite Goodness, 
"Wisdom, and Power — and how earnestly the moral and re- 
ligious lessons drawn from a profound conviction of the truth 
of Christianity, are brought forward and enforced by Pro- 
fessor Guyotj as forming the great central and binding facts 
ivhich give a living energy to the system of nature, and ex- 
plain the course of the world." As Guyot's work is scai'cely 
known in Britain, we embrace this opportunity of laying be- 
fore our readers one of the Lectures (the llth Lecture), as 
a specimen of the manner in which the Swiss naturalist 
treats his subject. 
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The eontinents of ihe North eoniriifererl as the theatre of Bi^ 
tory ; jttia- Europe ; contrast of Ike North and South i it» to- 
fluence in liigtory ; conflict of the barbarous naliong of the 
North Kith the civilised nations of the South ; contrast of 
the East and West ; Eastern Asia a continent by itself, and 
complete ; its nature ; the Mongolian Hace belongs peculiarly 
to it ; character of its civilixation; superiority of the Sindeo 
CivUizatioH; reason why these Nations have remained sta- 
tionary; If'estem Asia and Europe ; the country of the Irvlj/ 
historical races ; fFestera A sta ; physical description ; its Mi- 
toricai character; Europe — tfie best organized for the deve- 
lopment of man and of societies ; America— future tomhiekil 
is destined by its physical nature. 

The result o? the comparison which we hare made between tbe 
northern continents and the southern contineniB,* in their most ge- 
neral chai-acteristics, has convinced us, if I do not deceive myself, 
that what distinguishes the former is not the wealth of nature and 
the ftbundancH of physical life, but the aptitude wliicU their struc- 
ture, their situation, and their climate, give them, to minieter to the 
development of man, and to became thus the seat of a life much su- 
perior to that of nature. The three continents of the north, witli 
their more perfect races, their civilized people, have appeared m die 
historical continents, which farm a marked contrast to those of the 
south, with their inferior races and their savage tribes. 

Since this is the salient feature which distinguishes them, and 
which secures to them decidedly the first place, we shall pi-oceed to 
study them more in detail as the theatre of history. 

We know beforehand, that the condition of an active, complete de- 
velopment, is the multiplicity of the contrasts, of the differences — 
springs of action and reaction, of mutual exchanges, which excite 
and manifest life under a thousand diverse forms. To this principle 
corresponds, in the organization of the animal, the greater number 
of its special organs ; in the continents, the variety of the plastic 
forms of the soil, the localization of the strongly characterised phy- 
sical districts, the nature of which stamps upon the people inhabit- 
ing them a special seal, and makes them so many complicated but 
distinct individuals. 

The various eonibinations of grouping, of situation, with regard 
to each other, placing them in a permanent relation of friendship or 
hostility, of sympathy or of antipathy, of peace or of war, of inter- 
change of religions, of manners, of civilization, complete this work, 
and givo that impulse, tjiat progressive movement, which is the trait 
whereby the historical nations are recognised. 

* Tho northern cont 
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We ma; then expect to see tbe great facts of the life of the na- 
tions connect themselTeB es»ientiallj with these differences of soil and 
ith these contrasts that nature herself presents in the in- 
terior of the continents, and whose influence on the Eocial deyelop- 
ilthough variable according to the timeS} is no less 
evident in all the periodt; of his hiatuiy. 

iquiry with the true theatre of history — 
with Asia-Europe. 

. We have already had occasion to call attention to the unity of 
plan exhibited in this great triangular mass, which authorises us to 
consider it as forming, in a natural point of view, a single continent, 
tiie Eubdifisions of which bear the imprint of only secondary differ- 
ences. We have also indicated, as the most remarkable trait of its 
structure, that great dorsal ridge, composed of systenia of the loftiest 
tnoantaine, traversing it from one ond to the other in the direction 
4>{ the length, which may even be regarded as the axis of the conti- 
nent. It is, in fact, on the two sides of this long line of more than 
fiOOO miles, on the north and south of the Himalaya, of the Cau- 
, of the Balkan, the Alps, and the Pyrenees, that the high 
of the interior of the continent extend. It splits Asia-Europe 
into two portions, unequal in size, and differing from each other tn 
their con^guration and their cUmate. On the south, the areas are 
less vast ; the lands are more indented, more detached,— on the 
whole, perhaps, more elevated ; it is the maritime zone of penin- 
sulas. On the north, the great plains prevail ; the peninsulas are 
rare, or of slight importance ; the ground less varied. 

But what chiefly distinguishes one of the two parts from the other, 
what gives to each a peculiar nature, is the climate. Those lofty 
barriers which we have just named, almost everywhere separate the 
climates, as well as the areas. The gradual elevation of the ter- 
races towards the south, up to this ridge of the continent, by pro- 
longing in the southern direction the frosts of the north, augments 
etill further, in Eastern Asia and in Europe, the difference of tem- 
perature between their sides, and renders it more sensible. Thus, 
slmOBt everywhere, the transition is abrupt, the two natures wide 
apart. These high ridges arrest at once the icy winds of the poles, 
snd the softened breezes of the south, and separate their domains. 
The Italian of our days, like the Boman of former times, boasts of 
bis blue sky and his mild climate, and speaks with an ill-concealed 
contempt of the frosts and the ice of the countries beyond the Alps. 
To the father of the Grecian poets, to Ilomer, who only knows 
the Ionian sky, the countries beyond the Hsemus are the regions of 
darkness, where rugged Boreas reigns supreme. At the northern 
foot of the Caucasus, the dry steppes of the Manytsch are swept by 
the frozen winds of the north ; on the south, the warm and fertile 
plains of Georgia and of Imereth feel no longer their assaults. In 
eastern Asia, finally, the contrast is pushed to an extreme. The 
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traveUer, crossing tliu lofty ch&iii of the Ilimalsja, passes suddenlf 
from the polar cliuiato of the high table-lands of Thibet to the tropica! 
he&ta an<l the rich nature of the plainB of the Indus and the (iangee. 
Yet, as WD have oai J, this great wall, which sepai-ates the north from 
the Houth, is rent at several points. Between the Ilindoo-Khu tvnd the 
Caucasus, ihu doprossed edgo of the table-land of Khomaan, between 
the Caucasus and the Balkan, the plains of the Black Sea and of the 
Danube! open wide their gates to the winds and to the nations uf the 
Khort.'ii of the CaKpian and tlie Volga. Between the Py renees and 
the Alps, the clinmtes and the people of the south penetrate into the 
north. 

Thus two opposite regions ai-e confronted, one on the north, in 
the cool temperate zone, with its vast steppes and desert table-lands, 
its rigorous ctimatos, its intense colds, its dry and starveling nature ; 
the other on the south, in the warm temperate zone, with its beauti- 
ful ptninculas, its fertile plains, its blue heavens, and its soft climate, 
its delicate fmits, its trees always green, its lovely and smiling na- 
ture. 

The contrast of these two natures cannot tail to have a great in- 
fluence on the people of the two regions. It is repeated, front the 
history of the very earliest ages, in the most remarkable manner. In 
the north, the arid table-lands, the steppes, and the forests, condemn 
man to the life of shepherds and hunters ; the people aro nomadio 
and barbarous. In the south, the fruitful plains, and a more facile 
nature, invito the people to ngriculture; they form fixed establish- 
ments and become civilized. Thus, in the very interior of the his- 
torical continent we find, placed side by side, a civilized and a bar- 
barous world. 

Two worlds bo different cannot remain in contact without reacting 
upon each other. The conflict begins, one might say, with history 
itself, and continues throughout its entire duration. There is scarcely 
one of the great evolutions, particularly in Asia, not connected with 
this incessant action and reaction of the north upon the south, and 
of the south upon the north, of the barbarian world upon the civi- 
lized world. At all periods we see torrents of barbarous nations of 
the north issuing from their borders and flooding the regions of 
civilisation with their destroying waves. Like the boiaterouB and 
icy winds of the regions they inhabit, they come suddenly as the 
tempest, and overturn everything in their way ; nothing resists their 
rage. But as after the storm nature assumes a new strength, so the 
civilized nations, enervated by too long prosperity, are restored to 
life and youth by the mixture of these rough but vigorous children 
of the north. Such is the spectacle presented to us by the hiatory of 
the great monarchies of Asia and of their dynasties ; that of Europe 
is scarcely less fertile in struggles of this kind. Some examples 
which I proceed to I'eoal to your memory will be enough to convince 
yon of tii6 powerful ioSuence oE thu coiAkmX. 



As far ax the memorials of hietory ascend, it shews us, on the 
Kble-Iand of Irao, and in the neighbouring plains of Bactriana, one 
of the earliest civilised nations, the ancient people of Zend. The 
Zendavesta, the sacred book of their legislator, displays everywhere 
deep traces of the conflict of Iran, of the southern region, of tlie light 
of civilization — thegood — with the Turaa, the countries of the North, 
tbe darkness, the barbarous peoples — the evil. Who can say that 
even the idea of this dnalism — of good and evil — which is the very 
foundation of the religious philosophy of Zoroaster, is not, to a cer- 
tain extent, the result of the hostile relations between two countriea 
so completely different? Six uenturieB before Christ, the barbarous 
Scythians cunie down from the Xoith, pasit like a whirlwind through 
he same gate of the Khorasan upon tho plateau of Iran, overrun the 
iourishing kingdom of Media, and spread themselves as far as Egypt. 
i. whole generation was necessary to restore to Cyaxares his crown, 
ind to efface the traces of this rude attack. In the eleventh century 
>ur era, the Seldjouks — Turks,— descend from the heights of 
r and Turkestan, invade first Eastern Persia, overturn the power 
of the Gaznevide Sultans, put an end to tli^t of the Caliphs, and lord 
it over Western Asia. But nothing oquals the tremendous shock 
;eaused through the whole of Asia by tho invasion of the Mongolians. 
jSsauing from their steppes and their deserts, under the conduct of 
the daring Geugis-Khan, the hero of his nation, their ferocious hordes 
spread like a devastating torrent from one end of Asia to another. 
Nothing withstands their onset ; ev«n Europe itself is threatened 
by these barbarians; all Russia is subjected, and scarcely can the 
asaembled warriors of Gremiany drive them back from their frontiers, 
«nd save the nascent civilization of the West. Cliina herself beholds 
a succession of conquerors establish in the Iforth a brilliant empire, 
.ftsd for the first time the two Asias are subject to one and tho same 
dominant people. India alone had been spared ; she yields before a 
Ifresh invasion, and Sultan Babur — who already is no more a barba- 
tian — founds, at the beginning of the sixteenth century, the mighty 
Jfongoliaii empire, which, in spite of its vicissitudes, has existed 
Jown to our days, and has yielded only to the power of the nations 
f civilized Europe. Tho history of China, laiitly, is crowded with 
iie struggles of the civilized people of the plain with the roving 
.tribes of the neighbouring tablc'lands, and the last of these uivasions, 
to frequent, — that of the Manchou Tartars, — has given to China ita 
iresent rulers. 

In Europe, the war of the North against the South, though seem- 
ingly not so long continued, is not less serious. Six centuries before 
our era, bands of Celts, enticed by the attractions of the fertile coun- 
tries of the South, set forth from Gaul, under the lead of Bellovese 
uid Sigovese, cross the Alps, and proceed to establish themselves in 
the smiling Plains of tho Po. Other bands follow them thithei', and 
found a m;w Gaul beyond the Alps. These impetuous children of 
the North soon press upon Etruria, and Rome, which has drawn upon ' 
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horcflf tliL'ir anger, fsiiflere ihu penalty uf ht-r raahnees. About 
390 B.C. tliti Qity was barat, iuid the futuro tnistress oF tbo world 
wellnigh perished in her cradle, by the sti-ong hand of the very men 
of tbo NorUi wlioTn sho was dostiood afterwards to etibject to her Uwa. 
A century later, these same Gauls, who find Boiiie victorious and 
Italy ehut againiit them, nish upon enervated Grt'ece, give her up 
to pillage, and, profaning the sacred temple at Delphi, announce the 
fall of Greece, and the lost days of her glory and her liberty. An- 
otiier troop of those bold advajturere cut their way into Asia Minor ; 
they maintain themselves there, objects of terror in the land which 
benrs their name, to the very moment when the power of Rome 
forced all tlie nations to bow beneath her iron yoke. 

A century before the birth of our Saviour, the men of the north 
are again in motion. The Cimbri and the Teutons appear at the 
gates of Italy, and spread terror even to Rome herGelf. Forty years 
have scarce rolled away when Rome, in her turn, assails the 
Northern world. CfflBar marches to conquer the Gauls, formerly so 
teiTible, and in the course of ages they are won to civilization. Thus, 
by the third gate which opens the wall of separation, the Southern 
world penetrates into that of the North. 

But a Btill more earnest struggle then commences. The Germans 
have preserved their native energy, and are still free. Rome is de- 
clining, and, little by little, the sources of life in that immense body 
are drying up. The weaker it grows, the more the men of the 
North press upon the mighty colossus, whoso head is still of iron, 
though its feet are of clay. It falls for its own happiness and that 
of humanity ; for a new sap — ^the fresh vitality of the Northmen — 
is to circulate through it, and soon shall it be born again, full of 
strength and life. 

You see, from the beginning to the end of history, the contrast 
of these two natures exercises its mighty influence. The struggle 
between the people of the two worlds is eonstant. In Asia it may 
be again renewed, for nature there is unconquerable, and the con- 
trast still exists. In Europe, the coarse struggle of bnite strength 
of the early days has ended, since, culture having passed into the 
North, conquerors and conquered, civilized men and barbarians, have 
melted down into one and the same people, to rise to a civilization 
far superior to the preceding. But we behold it reappear, less ma- 
terial but not less evident, between the free and intelligent thinker, 
the Protestant of the North, and the artistic, impassioned, supersti- 
tious Catholic man of the South. 

Let us now pass to a second feature of the structure of the con- 
tinent Asia-Europe, which has almost as much weight as that we 
have just discussed. 

Long chains, extending from the North to the South, in the direc- 
tion of the meridians, the Bolor and Mount Soliman, cut at right 
angles the great easl-wcBt axVs. 1\ift BoVot Covms the western mar- 
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central plataau ; the SoHnian the eastern margin of 
:tiie table-land of Iran,^the one on the north, the other on the 
'soDtb ; 80 (hat these two solid masses touch each other at their op- 
^Bite angles, south-west and north-east. The remarkable point 
Vbere these high ranges intersect, and the table-land and the plains, 

eread out at their feet, touch each other, is the Hindo-Khu. Tliese 
Unres of relief sorer the continent into two parts, of almost equal 
itent, but of very unequal importance ; Eastern Asia on the one 
l^de, and Western Asia and Europe on the 'ither, — the Mongolian 

B and the White races. 
■' This separation is so deeply marked in nature and in the nations, 
Uiat even the aiicients, with the practical sense belonging to them, 
'^mode a division of Asia infra Imamn and Asia extra Imajtm, that 
Is, Asia this side, and Asia beyond the Bolor and the Hindo-Khu, &s 
Ibey also divided the north and the south into Scythia — Nomadio 
Aria — and Asia Proper, or ciTilized Asia. 

Eastern Asia forms, in fact, a continent by itself alone. A vast 
pile of high lands, a plateau in the form of a trapezium, occupies the 
entire centre, and forms the principal mass. It seems to invade 
everything ; it is the prominent feature, and gives a distinctive phy- 
siognomy to the continent. It is surrounded on all sides by lofty 
:apped with snow, which seem, like towering ramparts, to 
guard it from attack, and to isolate it on every side. On the south 
■ e Himalaya, on the west the Bolor, oa the north the Altai, on the 
.sttbe Khin-gan, and the Yun-Ling form an enclosure almost un- 
■liroken, the detached summits of which belong to the loftiest moun- 
-teins of the earth. A small number of natural entrances lead to 
tiie interior, or give an exit from it. The only gate which offers 
e facility is Zungary, between the Thian-Shau and the Altai ; 
. lOrory where else, high and frozen passes. 

L The interior of this vast enclosure is cut by (luinerous chains, the 
I highest of which — those of the Kuenlun on iho south, and of the 
the Thian-Shan on the north— are parallel to the Himalaya and 
tho Altai, and divide the soil into several basins or high bot- 
In all this extent, no fertile and easily cultivated plain; 
everywhere stretch the steppss, a dry and cold desert, or seas of 
drifting sand. Nevertheless, a considerable depression in Eastern 
Turkestan, where the Tarim flows, and whose bottom is marked by 
Lake Lop, allows the cultivation of the vine and the cotton-tree, at 
the foot of the Thian-Shau ; but this is an exception. Apart from 
d iocahties, nature here does not permit a regular till- 
' age, and dooms the tribes of these regions to the life of shepherds 
and herdsmen, — the nomadic life. 

Around this central mass, towards the four winds of heaven, ex- 
tend, at its feet, broad and low plains, watered by the rivers pouring 
down from its heights, which rank among the largest in the world. 
On the north is the most extensive but the least important, the 
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frozen and barren plain of Siberia, with the streams of the Obi, the 
Jonisey, the Lena; on the east the low country of China, where meet 
and unite tlie two giant rivers of the Old World, — ^those two twin 
rivers, which, bom in the same cradle, flow on to die in the same 
ocean ; on the south the plain of Hindostan, moistened by the fresh 
and abundant waters of the Himalaya, and the sacred streams of 
the Indus and the Ganges ; on the west, finally, the plain of Turan, 
witii the two rivera of Gihon and Sihon, and its salt seas, to which 
Western Asia already lays claim. It is in these plains, with fruitful 
alluvial soil, and on the banks of these blessed rivers, that were de- 
veloped the earliest, almost the only, civilized nations belonging to 
this continent. But the warm and maritime region of the east and 
the south, connected with the rich peninsulas of India, is by far the 
most favoured of all. China and India, therefore, have given birth 
to the two great cultivated nations of Eastern Asia. 

Nevertheless, as the great central ridge swerves obliquely towards 
the south, this warm and fortunate region forms only a narrow strip, 
not to be compared in extent with the cold, and steril, and bar- 
barous world of the Nortli. This predominates, and gives its cha- 
racter. 

Such are the distinctive features of Eastern Asia. What strikes 
us in this world of the remotest East, is its gigantic proportions. 
The loftiest mountains of the earth, the most massive table-lands, 
the most extensive plains, peninsulas which are small continents, 
rivers which have no rivals in the Old World, give to it a character 
of grandeur and majesty nowhere else to be found. But it is easily 
understood ; nowhere are the differences also so strongly drawn, so 
huge, so invincible. Nowhere is the contrast between the high lands 
and the low lands, between the heat and tlie cold, between the mois- 
ture and the dryness, abundance and sterility, presented on so vast a 
scale. See, by the side of the low, burning, and productive plains 
of Hindostan, 10,000 or 15,000 feet higher up, the cold and arid 
high land plain of Thibet and Tangout ; by the side of China and 
its populous cities, tlie elevated deserts and the tents of the nomades 
of Mongolia. The differences are everywhere pushed to their utmost 
limit. 

Furthermore — and this characteristic completes the picture — the 
communications from one region to another are always difficult. 
One thoroughfare alone, the valley of the Peschawer, leads from Per- 
sia to India, and has been the highway of all the conquerors from 
Alexander to Babur and the English. No practicable road for ar- 
mies or for regular commerce unites India and China; the peninsu- 
las communicate only by sea. The passes of the Himalaya are at 
an elevation of from 10,000 to 18,000 feet; those of the Bolor are 
frozen in the middle of summer. At all times the passage of the 
plateau is a difficult and tedious undertaking, and at certain points 
ainiobt impossible. 
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Eastern Asia is, then, pre-eminmitl; the cuuntry of c 
isolated and strongly characterised regions ; fur each f'ornis a world 
iRpart, and is sufficient unto itself. 

What must be the effect of this strong and massive nature upon 
the nationB who live under its influence, history will inform us. 

As Eastern Asia \i&a a physical nature which belongs ospeoially 
to itself, so it has a particular race of men, the Mongolian race. 
We have already pointed out the external characteristics of the 
MfMigoliaQ family. With it the melancholic temperament seems to 
prevail ; the intellect, moderate in range, exercises itself upon the 
details, but never rises tu the general ideas or high speculations of 
'•ciemce and philosophy. Ingenious, inventive, full of sagacity for 
the usefal arts and the conveniences of life, the Mongolian, never- 
incompetent to generalize their application. Wholly 
turned to the things of earth, the world of ideait, the spiritual world, 
seems closed against him. His whole philosophy and religion are 
reduced to a code of social moi'a.ls, limited to the expression a( those 
principles of human conscience, without the observance of which so- 
ciety is impossible. 

The principal seat of the Mongolian race is the central table-land 
of Asia. The roaming life and the patriarchal form of their socie- 
ties are the necessary consequence of the steril and arid nature of 
the regions they inhabit- In this social state, the relations and the 
ties which unite the individuals of the same nation are imposed hy 
kindred, by birth — that is, by nature. Association is compulsive, 
not of free consent, as in more inuproved societies. Thus, the greater 
part of Eastern Asia seems doomed to remain in this inferior state 
of cultare; for the whole North — Siberia and its vast area* — is 
Burcely more suited to favour the unfolding of a superior nature. 

Nevertheleijs, in the warm and maritime zone, in the fertile and 
happy plains of China and India, along those rivers which support 
life and abundance on their banks, nations, invited by so many ad- 
Tanti^es, establish themselves, and fix their dwelling-places. Their 
number soon augments ; they demand their support from the soil, 
which an easy tillage yields them in abundance. They become hue- 
bandmen; cultivated societies are formed; civilization rises to a 
height unknown to the tribes of the table-land, 

The Chinese, of Mongohan race, pi-eserves, even in his civilization, 
the character as well as the social principle stamped upon his race 
by nature, — the patriarchal form. The whole nation is a large 
family ; the Emperor is the father of the family, whose absolute, des- 
potic, but benevolent power governs all things by bis will alone. 
China, then, in the order of civilized nations, is the purest represen- 
tative of Eastern Asia, and shews us to what poitit the patriarchal 
principle of the earliest communities is compatible with a higher 
oultivatio: 



360 Comparative Physical Geography. 

In India, the nations of the White race, sprung from the West, 
have founded a civilization wholly different, the character of which 
is explained at once by the primitive qualities of the race and the 
climate. 

Endowed with a higher intelligence, with a power of generaliza- 
tion, with a profound religious sentiment, the Hindoo is the oppo- 
site of the Chinese. For him the invisible world, unknown by 
the Chinese, seems alone to exist. But the influence of the cli« 
mate of the tropics gives to the intuitive faculties an exaggerated 
preponderance over the active faculties. The real, positive world 
disappears from his eyes. Thus in his literature, so rich in works 
of high philosophy, of poetry, and religion, we seek in vain for the 
annals of his history, or any treatise on science, any of those col- 
lections of observations so numerous among the Chinese. In spite 
of these defects the Hindoo civilization, compared to that of China, 
bears a character of superiority which betrays its noble origin. It 
is the civilization of the western races transported and placed under 
the influence of the East. 

But there is one characteristic common to all these civilizations of 
the uttermost East, which deserves our particular attention. Born 
in the earliest ages of the world (for without admitting, — far from 
it, — the fabulous antiquity their own traditions assign them, we may 
regard them as belonging to the most ancient in the world), they 
seem to grow rapidly at first ; and, at the remotest period recorded 
by history, they have already acquired the degree of development, 
and all the leading features which distinguish them at the present 
day. Nearly 1500 years before Christ, — others say 2000, — India 
already possessed the Vedas, — those religious and philosophical 
woi'ks, which already suppose a high culture and its accompanying 
social state. Alexander finds it flourishing and brilliant still, but 
little changed; the description the historians of his conquests have 
left, is true of modern India when invaded by the English. As much 
may be said of China, whose existing condition seems to present the 
same essential features which we know it to have possessed from a 
time long before our era. Thus, these nations offer us the astonish- 
ing spectacle of civilized communities remaining perfectly stationary. 
3000 years of existence have made no essential change in their con- 
dition, — have taught them nothing, — have brought about no real 
progress, — have developed none of those great ideas, which effect, in 
the life of nations, a complete transformation. They are, as it were, 
stereotyped. 

What, then, has been wanting to these people, that they have not 
been favoured with a further progress ? Why do they all stop short 
in the career upon which they have entered in so brilliant a manner, 
— even the Hindoos of noble race, — of the race eminently progres- 
sive ? 

TV'iiat has been wanting lo l\iQ <iov[mv\xxv\\\^^ of Eastern Asia 
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the poasibility of actions and re-actiona upon cauh other, more 
timate, more permanent^ it is the possibility of a eommon life. 
These nations are too isolated by nature, — too opposite in race 
'«Dd character, to ba able to blend in one common civilization. The 
separated from China by the snowy tei'races of the 
IHimahija and of the Yun-Nan ; from Western Asia by the high 
^tble-lands of Caboul. These furnjs of relief are too huge — the con- 
Iting from theia are too violent ; they are unconquerable 
bj man. Meantime, each of these rich districts may sufhce, of it- 
!»elf alone, for a beautiful career of improvement ; their excellences, 
iM well as their defects, run into excess ; nothing tempers or cori-ects 
QiBta ', their character is more individual. Such is the strength of 
livilizations. that clouds of conquerors are successively absorbed, 
'^thout modifying them, almost without leaving a trace behind. 

But individuality is here carried to egoism. Of this very isolation 
itAuch causes their inferiority, and which kills all progress, they make 
4t eonservative principle. The Hindoo cannot leave his country ex- 
iWpt by sea ; the Vedas forbid it under pain of pollution. Japan and 
HUhina obstinately close their borders against all the nations of Europe, 
Vad it is only at the cannon ''s mouth that the English have opened 
the gates so long shut, and forced them to the life of interchange 
viiich wilt restore them to progress and vitality. Thus, while every 
ibing around them is advancing, India and China hare remained sta- 
tionary. For it is not given to one people alone, any more than to 
ene individual alone, Co run through the whole compass of the scale of 
human progress by themselves, and without the aid of their brethren. 
Eastern Asia is, then, the continent of extreme contrasts and of 
-iBOlated regions,— of races essentially Mongolian, — of stationary civi- 
lizations, — of the semi-historical nations. It is not there that the 
irork of the development of humanity can be achieved. 

The second half of the Old World, in the temperate region, Western 
.Aaia and Europe, forms another wholo, in which we are able to point 
several common characteristics. Besides the division into a North 
South, on the two sides of the continental axis, the most salient 
itare is the long table-land of Iran, which stretches uninterruptedly 
ttota India to the extremity of Asia Minor, and even prolongs itself, 
rithout losing its nature, across the peninsulas of the Mediterranean, 
» far as Spain. 

From one end of these regions to the other nature wears a charac- 
n of uniformity. Everywhere the same cretaceous and Jurassic 
imeatone-depofiitfi form the greater part of the ground ; everywhere 
_ olcaneee rise from the earth, and shake it with their convulsions, 
She climate, also, is alike; for in Asia a more southern latitude is 
'ft)unterbalanced by a greater elevation of the plateaux. The flora 
Is analogous ; the cultivated plants, tbe fruits, the domestic animala, 
Kre the same, with the exception of the camel of the desert, useless 
to Europe, h'inally, the white Caucasian race, the most noble, the 
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nio«t intellectual of the faumati species, dwellfl there, and alt tbsiK- 
tiona of progressive oiTilizstioo. If we add Egypt and the Tinoigs 
of the Atlas, which belong to the Mediterranean, it is the true 
theatre of historj, in the proper meaning of that word Nererthe- 
lesfi, in spite of this real communit; of characteristics, it is eai; to 
detect, in Western Asia and Europe, certain differences not less im- 
portant, which force us to consider them ttill as two distinct cooti- 

In Eorope, in the southern Eone, the plateau loses its continnitf, 
and splits into peninsulas. In the northern xone, the arid steppes 
and the deserts are changed beyond the Ural into a fertile soil, more 
elemted, well watered, covered with forests, and susceptible of oulti- 
vatiun. The areas become gradually smaller, and the whole conti- 
nent isunl; a great peninsula, of which the headland, turning towards 
the west, jute out into the ocean. The north-east direction of the 
Continental axis, crowding the lands farther north, and tlie inflnenoe 
of the ocean, give it a wetter and a more temperate climate. Let 
us fiirther examine those two portions of Asia-Europe considered in 
the historical point of view. Western Asia is placed in the middle 
portion of the continent ; Asia-Kurope between the two estrume 
parte; ' liiko Eastern Asia it has for its centre and prominent fea- 
ture a laoie-land encircled with mountains, the plateau of Iran sod 
of Asia Minor ; hut it is narrower, more elongated. The niountain- 
chaios are less elevated, less continuous. The mountains of Kur- 
distan and of the Taurus, which edge it on the south, attain a height 
oC 10,000 or 12,000 feet only at a few points. The higher 
mountains, as the Ararat, are isolated, or form a chain detached 
from the mass, lite tlie Caucasus. We have already said that the 
tiorth-eaat side is low and entirely open. The deep valley of Pesch- 
awer cuts Its eaittern side and opens a passage towards India. Not 
only it this plateau more accessible than that of Eastern Asia, by 
reason of those forms of relief, but very different from the latter, 
which is far from an; ocean ; it is hatbed at its very feet, on the four 
corners, by inland seas, which are so many new outlets. On the 
south, the Arahian Sea, the Persian Gulf, and the Mediterraneau; 
on the north, the Caspian, and the Black Seas. 

Low and fertile plains, watered by twin streams, stretch at the 
foot of the table-land of Iran. On the south, the plains of the 
Euphrates and the Tigris, the unequnlled fertility of which ceases 
with the rich alluvial lands of those rivers ; on the north, the no less 
happy plains of Boctriana, watered by tlie Gihon and the SUion. 
Beyond these living rivers, the steppes of the deserts establish their 
empire. 

The climate of Western Asia no longer offers those extreme con- 
trasts which strike us in Eastern Asia. The plateau is on the south 
of the central ridge, and not on the north, and enjoys a favoured 
climate. It is less dry, more fertile ; the desert there is less oon- 
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tinuous ; these southern plains are not under the tropioa ; thed^-fl 
fei-cnce between the plain and tbe tuble-land is F^oftened. 

Tho true Western Asia, the Asia ol'history, is reduced thus to i 
plateau flanked bj two plains. Add the Soristan, which counecta i< 
witli Egypt and this last-mentioned country, and you will have all 
the gi'eat countries of cifilization of the centre of this continent ; on 
tliB north the noniades of the Eteppes- of the Caspian, on the south 
tbe iiomades of Arabia and its dosurts form the natural limits of tbe 
civilized world of these countrius. Conipared with the east, the 
areas are less vast, the reliefs less elevated, the nature less continental, 
notwithstanding its more central position, the contrasts less strongly . 
pi-onounced, tbe whole more accessible. J 

Here, as we have said, is tbe original country of the White raoa, J 
the most perfect iu body and mind. If, taking tradition fur ot 
guide, we follow, stop by step, tho march of the primitive nations, i 
we ascend to their point of departure, it is at the very centre of th 
plateau tbat thoy irresistibly lead us, Kow, it is in this centra 
part also, in Uppor Armenia and in Persia, if you remember, thail 
we find the purest type of the historical nations, Thence we behol^n 
them descend into tho arable plains, and spread towards all the qauv^^ 
terfi of tbe horizon. The ancient people of Assyria and T Ionia 1 
LIS down tlie Euphrates and the Tigris into tbe plains o." mc south, 
|d there unfold, perhaps, the niost ancient of all human civilisation, 
irst, the Zend nation dwells along the Araxes, then, by the road 
the plateau, proceeds to found, in the plains of tbe Oxus, one of 
most remarkable and most mysterious of tho primitive comniu- 
BB of Asia, A branch of tbe aanie people, or a kindred people, — 
intimate connection of their language confirms it, — descends into 
ia, and there puts forth tbat brilliant and flourishing civilization 
the Brahmins, of which we have already spoken. Arabia and tlie 
irth. of Africa receive their inhabitants by Soristan. South Europe, 
rhaps, by tbe same routes, through Asia Minor ; the North, finally, 
nugh the Caucasus, whence issue in succession, the Celts, the Uer- 
iiiB, and many other tribes, who hold in reserve tbeir native vigour 
the future destinies of this continent. There, then, is the cradle 
the White race — at least of the historical people — if it is not that 
, all mankind. 

The civilizations of Western Asia also, as well as those of Eastern 
lia, spring up iu the alluvial plains, which are easily tilled, and 
ke connect themselves with the great rivers, and not, as in Europe, 
lith Ihe seas. The plains of Babylonia and of Bactriana are conti- 
Dtal, and not maritime, like India and China. Tbe contrasts of 
iure are still strongly expressed, but yet less so than in the east. 
^ere are still vast spaces, and, consequently, vast states. The re- 
jtons, the political and social condition of the people, still betray 
e influence of a nature which man has not yet succeeded in ovcr- 
Ktering. 
The civilizations are still local, and each has its special principle ; 
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KbA, Ttt tlMrti ib nu iiiQro ur uoktiuii. The accessible nature of «U 1 
duM nfpaaa, as wo hare seen, niahes contact tsasy, and facilitates 
tbur Mtitw upon each other; a bleoding is possible, and it takes 
^■M. The rormuiion of great monarchie§, embracing the whole of 
Wa rt atn Acia, from India tu Asia Minor, from the »t«ppeB of Turaa 
to tlw iewits uf Arabia, is a fact renewed at every period of their 
hlitOTf. A^ayria, Habylonia, Persia, reunite successively, under the 
JominioB of the Game conqueror, alt these various tiatiuns. But no 
«M knew w well as Alexander how to break down all th» fences 
ivhiah kept them apart. The lofty idea which reigned in the mind 
vt tlutt graat conqueror, that of fusing together the East and the 
Wort, euricd witti it the ruin of the special cirilizations of tlie East, 
Mid tile uuTersal cominunicatiun of Hellenic culture, which should 
wnbiBe tbtini in one spirit, and drew tho whole of that part of the 
world into the progressive movement whioh Greece herself had ini- 
proMod OB the countries of the West. 

Kgjpt. klone, in her isolation, I'epresents, up to a certain paint, 
the netsre uf Eastern Asia. Yet she, too, was compelled to yield to 
dw loeUl end progressive spirit of Greece, which soon brought her 
into the eitcle of relations with the nations of the West. 

Tkoe the people and the civilizaliunB of Wet<tern Asia were Mv«d 
from the iulation and egoism so fatal to China and to India. They 
perished in appearance, but it was only to sow among the very na- 
tions who w«re their conquerors, the prolific seeds of a fairer growth, 
of which the future should gather the fruits. 

Europe, in her turn, has a character quite special, the principal 
features of which we have already pointed out in a former Lecture. 
Although constructed upon the same fundamental plan with the two 
Asias, it is only the peninsular headland of all this continent. Here 
are no more of those gigantesque forms of Eastern Asia, no mors of 
those boundless spaces, no more of thosii obstacles against which the 
forces of man are powerless, of ihosu contrasts which sunder the op- 
posite natures, even to incompatibility. The areas contract and shrink; 
the plateaux and the mountains are lowered, and the continent opens 
on all sides. None of those mortal deserts to cross, — none of those 
impassable mountain chains, which imprison the nations. From the 
foot of Italy to the North.Cape, from the coasts of the Atlantic to 
the shores of the Caspian, there is no obstacle which a little art may 
not overcome without much effort. The whole continent is mors 
accessible, it seuins more wieldy, better fashioned for man. 

And yet, all the contrasts of both Asias exist, but they are soft- 
ened, tempered. There is a Northern world, and a Southern world, 
but they are less different, less hostile ; their climates are more 
alike. Instead of the tropical plains of India, we find there the 
fields of Lombardy ; instead of the Himalaya, the Alps ; instead 
o( the plateaux of Thibet, those of Bavaria. Tha contrasts ai-e even 
more varied, more numetoua s\.i\L 1\ia \*Wi%-Wi4 ot Uw South is 
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roken up into peninsulas and islands ; Greece and its archip 
\aXj and its isles, Spain and its sierraiS, are so many new individuals, 
zciting eacb other reciprocally to animation. The ground is every- 
where cut and crossed by chains of mountains, moulded in a thousand 
fBBhions, in such a way as Co present, within the smallest possible 
eplkce, the greatest number of districts phyKicallj independent. 

Add to all these advantages that of a teniperato climate, rather 
XtM. than hot, requiring of men more lab^iur and ettbrt, and you 
irill be satisfied that nature is nowhere better suited to exalt man, 
bjr the exertion of his powers, to the grandeur of Lis destination. 

Nevertheless , the earliest civilized societies do not spring up in 
_w ; she is too far removed from the cradle of the nations, and 
'the beginnings are less easy there. But these first difficulties once 
DVercome, civilization grows and prospers with a vigour unknown 
to Asia. In Asia it is in the great plains, on thi: banks of the 
""■ " I, that civilization first shews itself. In Europe, it is on the 
peninsulas and the margin of the seaa. 

Enrope is thus the continent most favoured, considered with re- 
spect to the education of man, and the wise discipline it exercises 
npon him. More than any other it calls into full play his latent 
hxcfsi. which cannot appear and display themselves except by their 

n activity. Nowhere can man betier learn to subdue nature, 
Wid make her minister to his ends. No continent is more fitted, 
by the multiplicity of the physical regions it presents, to bring into 
being, and to raise up, so many different nations and peoples. 

But it is not alone for the individual education of each people 
that Europe excels; it is still more admirably ad^ipted than any 
r continent to favour tlie mutual relations of the countries with 
eftch other; to increase their reoiproeal inSuonco, to stimulate them 
^ mutual intercourse. The smallness of the areas, the near neigh- 
■ bourhood, the midland seas thick strewn with islands, the perme- 
iWiit_^ of the entire continent — pardon me the word — every thing con- 
to establish between the European nations that community 
i^life and of civilizatiou which forms one of the most essential and 
.^ecious cliaracteristicB of their social state. 

America, finally, the third continent of the North, presents itself 
s under an aspect entirely different. We are already acquainted 
With its structure, founded on a plan widely departing from that of 
'Asia-Europe ; we know that its characteristic is simplicity, unity. 
Add to this feature, Its vast extents, its fruitful plains, its number- 
less rivers, the prodigious facility of oommunioation, nowhere im- 
I^ed by serious obstacles, its oceanic position, finally, and we shall 

e that it is made, not to give birth and growth to a new civiliza- 
tion, but to receive one ready made, and to furnish forth for man, 
■whose education tho Old World has completed, the most magnificent 
theatre, the scene most worthy of his activity- It is here that all 
the peoples of Europe may meet together with room enough to move 
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in ; maj commingle their efforts and their gifts, and carry out upon 
a bcale of grandeur hitherto unknown, the life-giving principle of 
modern times — the principle of free association. 

The internal contrasts which assisted the development of the 
nations in their infancy and youth, exist not here ; they would be 
useless. They are reduced to two general contrasts, which will pre- 
serve their importance ; the coast and interior on one side, and the 
North and the South on the other. The last will be further softened 
down, when slavery, that fatal heritage of another age, which the 
Union still drags after it, as the convict drags his chain and ball, 
shall have disappeared from this free soil, freed in the name of 
liberty and Christian brotherhood, as it has disappeared from the 
fundamental principles of its law. 

Thus America also seems invited, by its physical nature, and by 
its position, to play a part in the history of humanity, very'different 
indeed from that of Asia and £urope, but not less glorious, not less 
useful to all mankind. — {Arnold Guyot's Physical Geography^ 
p. 249.* 



On the Aconitum ferox^ Wall., which has recently flowered 
in the Garden of the Edinburgh Horticultural Society. By 
J. H. Balfouk, M.D., F.L.S., Professor of Botany in the 
University of Edinburgh. (With a Plate.) Communicated 
by the Author. 

Aconitum fekox, Wallieh apud Seringe Mus. Helvet. i., 
p. 160, t. 15, f. 43, 44 ; Plant. Asiat. Rar. vol. i., p. 35, 
t. 41. De Candolle Pro<l. i., 64; Royle Flor. Himal., 
p. 46, 47 ; A. virosum, Don. Prod. Flor. Nepal., p. 196. 

Nat. Ord. RanunculaceoQ, Sub.-Ord. Helleborese, Class 
Polyandria, Ord. Tri-Pentagynia. 

Generic Character. — Calyx coloratus, pentaphyllus, foliolis aes- 
tivatione imbricatis, valcle inaequalibus, postico {galea) maximo, 
concave, cassidaeformi, duobus lateralibus {alis) orbiculatis, duobus 
anticis oblongis. Corollce petala quinque vel interdum pauciora, 
tria antica minima, unguiformia, saepius in stamina conversa, duo 
postica (cuculli) sub galea incumbentia, longe unguiculata, basi 
cucullata, cucullo supeme calloso, incurve, basi in limbum ob- 
longum emarginatum preducto. Stamina plurima, hypogyua, 

* We trust that ere long a British edition of this remarkable volume, with 
illustrative sections and mape, w\U b^ added to our literature. — Editor. 
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Ovaria 3-5 libera, iinilocularia. Ovulit ad Buturaiii venfraleni 
plurimis biaeriatis, Capiut(E foUiculares, membranaceie, alalia 
roatratie, intua longitudinaliterdeliiscentBs, Setitlna rugoso, testa 
crasaiuscula, Bpongiosa, raphe Talida. — Herbse pefennee 
nabz, in Henrnpharas Borealk temperatis et frigidis, 
et alpijUt obvitE ; radicibus tub^vsis, tuberibvs nunc ^Williferi 
nunc napiformibus ; faliis petiolatit, paliitatim tn-qianqtt« p 
title, IMa inei»o-dentati» vel mttlttjidu ; racemia terminaCSnig, 
pedkdlia e braetearum axillit eolitariiii, uaifiarie, bibracCeolatk ; 
floribuB ochroletias, cisruCeia piirpwreie vel albia. Endlicher. 

Specific Character. - Floribus racemosia, paniculatis, villosia;,! 
galea semicirculari, antice acute porrecta, deorsum attenuata ; au- 
culloium sacco longo, angusto, calcare iniilinato, labio elongato> I 
i^coTTo ; filameotU iUatis, subaagittatis, ciliatia ; ovariia, capaulia, I 
ramiaque vlllosis ; foliU quinquepartito-palmotis, Bubtua pubes-'l 
centibuB, labia incieo-pinnatifidis, basi cuneatie, lubulla aoatia | 
divaricatie. 

Tbe plant has been foond in the Himalaja at OoaBain Than, at Sir- . 
more and Kamaon, and on the summit of Sbeopore in Nipal. It oc- 
cuptea the highest Bituation in the foreet-belt investing the sides 
of the Himalaya. It flowers during the rainy Beasou, and perfects 
its finiit in October and Norember, The name of the plant in 
Sanacrit ia Vis/ia, which means poison, and Advisha, or virulent 
poison. In HinduBtanee it is called Vith, Biah, or lUkh. 
introdnced into tbe Saharunpore garden bj Dr Boyle, and tha J 
present apecimen was raised from aeeda seat by the energetic 
talented suporiiitendent, Dr William Jameson, nephew of Pro- 1 
lessor Jameaon. 

The specimen in the Horticultural Society's Garden (where it has 1 
flowered under Mr Evans's care), ia about five feet high. Root \ 
perennial, havii^ 3-3 fasciculated fusiform attenuated tubetB, | 
Bome of the recent ones being nearly 3 inches long and I| inch ii 
circumference, dark-brown externally, white within, sending off 
sparse longish branching fibres. Stem erect, nearly round, about 
the thickness of a swan quill, attenuated upwards, smooth at the 
lower part, pubescent above where it gives off flowering branch es. 
Ltanet altomale, remote, deep-green above, smooth and furrowed 
in the course of the ribs, paler below, covered with n 
oular-like spots, and having prominent radiating veins, wtiich , 
form a beautiful angular net-work ; lower and middle leaves J 
petiolate, upper ones sessile; petiolea varying in length, ahoi 
tban the lamina, smooth, deeply fiurowed above, especiaOy n 
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the lamiim. slightly swollen where tlicy join thu stem; lai 
orbioulato- cordate in circumscription, palmate, deeply five-lobed, 
lobes incited, lobules toothed, ending in ahorp points. Braeli ' 
trifid, the dirigions being cut or entire, two empty alternate brac- 
teoles occurring about the middle of each single- flowered pedicel. 
tnjloraemce laxly panicled, the peduncles and pedicels being 
erect, swollen upwards and covered with a glandular pubescence. 
tleecptaeli of the flower swollen and oblique. jEttU'atiQn im- 
brientc. Ploaert large, blue. Calyx cotered vfith glandular 
pnbnscenat, helmet-shaped sepal gibbouBty-semioiroular, prolonged 
in front into a, short greenish point, which is turned upwards, two 
lateral sepals (wings) rounded, reniform witli reflexed margins, 
lower sepals oblong, lujute, dellexed. spreading, one usually larger 
than the other, ouoosionally three. Petalt varying in size and 
form, upper ones uuuulUfonii with scattered hairs and havbg 
narrowed grooTed stuLkii (ending in hollow incurved laminiE, which 
hare their apices prolonged in a reflexed manner, other petals 
either n-anting or meic filiform processes. Stameni indefinite. Fi- 
lamenli hairy, thickened below where they are margined with a 
broadish membrane. Anther/i 2-lobod, with longitudinal dehi- 
Bcence. Ovaria five, Tillous, Style single. Stigma obscurely 
2-lobed. Oiii/wnumeroua, somewhat angular and winged, rugose. 
Fruit follicular, follicles oblong, villous, reticulated. Seedt 
black and pitted. 

The specimen does not agree completely, more especially as regards 
the form of the leaves, with the figure in Wallich's Planta Agia- 
tiea Rarioret. The variation may depend on situation, for Wal- 
lich remarks, that on Sheopore in Nipal, where he gathered the 
plant at the height of 10,000 feet, it was a smaller, more slender, 
and smoother plant than in other parts of India, with an almost 
simple stem, narrow segments of the leaves, and thin racemes. 
As it approaches higher elevations, towards the Snowy Monu- 
tains. it attains a larger size and habit, and is covered with soft 
greyish hairs, the divisions of the leaves become broader, the 
spikes larger, and the flowers more dense and numerous. 

In Dr Hamilton's herbarium, in the University of Edinburgh, there 
are certain species of Aconite which are marked Caltha ? The 
first, No. 1347, is called Biima, BUhma, or Bikhma, Snowy 
Mountains, 1810. The second. No. ISiS, Sfirlyitia, lfirbi*hi,ot 
Nirbikhi, Snowy Mountains, 1810; pointed out by the moun- 
taineers as a veiy poisonous root. There is a third in the cata- 
logue, No. 1249, tuaikfiei Qodoa, Kodotja, BwA, or BUth. This 
Iast,acooTdillgtoI>^'^^llvc^l's6^»^Jsm»n^.,^a>>J«Ii■*Hfla.fes^sv, '\>iib 
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speciinen, however, ii not to be found in Dr Hamilton's herba- 
rium at present. 
The root of the plant posBeeees extreme acrimony, and verj marked 
narcotic properties. It is said to be the most poieonous of the 
genua, and as such has been employed in India. Wallioh says, 
that in the Turraye, or low foreet lands which skirt the approach 
to Nipal, aud ainoug the lower range of hills, especiaUj a 
place called Hetouura, quantities of the bruised root were thrown i 
into wells and reservoire, for the purpose of poisoning our men 
and cattle. By the vigilant precaution of our troops, hoirever, 
these nefarious designs were providentially frustrated. In the 
northern parts of Hindustan, arrows poisoned with the root of j 
Bikb ore used for destroying tigers. The root, according to ' 
Royle, is sent down into tlic plains, and used in the onri 
chronic rheumatism, under the name of Meetha tellia. Roola, 
apparently of this plant, were sent lo Dr Christison from MadraB | 
under the name of Nabee. Pereira made a series of eiperimeata 
on roots of Bikh, which had been kept for ten years in Dr Wal- 
lich's herbarium. These experiments are detailed in the Journal 
of Natural and Geographical Science for 1830, vol. ii., p. 235. 
The roots were administered to animals in the form of [>owder, and 
spirituous and watery extract. The spirituous extract was the 
most energetic. The poison was introduced into the Btomach, 
the jugidar vein, the cavity of the peritonseum, and the cellular 
tissue of the back. The effects produced were difficulty of breath- 
ing, weakness, and subBec[uentlj paralysis, which generally shewed i 
itself first in the posterior extremities, vertigo, oonvalBione, dilo- | 
tation of the pupil, and death apparently from asphyxia. One ' 
grain uf the alcoholic extract, introduced into the peritoneal sac of 
a small rabbit, caused death in 9^ minutes ; and a similar quan- 
tity, introduced into the cellular tissue of the left lumbar region, 
proved fatal in Id minutes. Two grains and a half of the same 
extract, introduced into the jugular vein of a strong dog, caused 
death in 3 minutes. I 



Explanation of Plate V. 

m The beautiful drawing has been executed by Mr James M'Nah, Super- 
intendent of the Royal Botanic Garden. 

1. Part of a flowering panicle of Aconitum feroi. 2. Five-lobed pal- 
mate leaf. 3. Peduncle and bracts, receptacle, stamens, and the two cucul- 
liform petals. 4. A single cuculliform petal separated. 5. Five fol- ] 
licles forming the fruit. 




SCIENTIFIC INTELLIGENCE. 

METEOROLOGY AKD HTDROLOGY. 

1. l-'irc-ljall at Bombay. — On tlie evening of Moiidaj' the 19th 
'FtibruAry, uliout lialf-pastMx o'cluuk, JuEt a« tlieaun had sot, and twi- 
light was yet strong, a magnificent firc-bBll was suen to shoot across 
the inland from Bouth-w^st to north-oast, and burst over the nioun- 
tain range beyond. It was bo largo, so luminous, and bo rapid in 
its DioTementE, that it appeared to many ae if within a hundred fret 
or so of tlio ground. It was of the moat beautiful greenish- white, of ) 
dazzling splendour; on bunting, the fragments Here of a strong, . 
railior darkish, red. It was seen oxer the whole of the island of ] 
Bombay, and at almost every intermediate part for some 300 miles J 
into the interior. It appears to have been at a great elevation, and, . 
as MuggesCud by a Poonaii corrchpondent, was probably some hundreds \ 
of miiea Irom the nearest spectator when first Keen. The volume of 
tliu niasj, the length of its course, ajid the velocity with which it | 
rushed along, may from this be imagined. As above observed, when . 
first seen at Bombay it appeared as if nearly over the dockyard ; in ' 
this all the observers who noticed it in different parts of the island ' 
concur. Curiously enough, w^ have not been favoured with a single 
notice of it from any one on board tho fahips in the harbour ; from 
the anchorage we have no doubt it would also appear to the east- 
ward. At Poonah, !at. 18° 30' N., long. 72° 2' E., it was observed 
iit a quarter -past six at the altitude of about 30° ; it was visible from 
Poorondhur, twenty-sii miles east of Poonah. It was observed at 
Aurungabad, lat. 19° 46' N., long. 76° SC E., as if to the south ; 
and from Sholapore, lat. 17° 40' N., long.'76°E., where its appear- 
ance was must carefully described as seen in a north-easterly direc- 
tion. It was also carefully observed at Sural, 21° 11' N., 73° 7' E. 
It has tlius bt:en described as visible over an area of above 3° of 
longitude and 2° of latitude — from Bombay, 18° 63' N., and 
72° 49' E., to Sholapore and Aurungabad ; though in all likelihood 
it may have been observed over a much more extensive area than 
this, from which as yet no observations have reached iis. From the 
explosions heard at Aurungabad it is possible that in thit! neighbour- 
hood it burst. We have already alluded to the very great interest 
attached to notices of matters such as these, and our anxiety on all 
occasions to he furnished with them. With a few more notices such 
as those given below, we should very probably obtain the means of 
guessing very nearly at the distance and velocity, and course pursued 
by tire-balls. As we have now had abundance of time to have heard 
from the most remote of our outstations, and our friends have been 
obliging enough to Tes]^oiid so extensively as they Lave done to onr 
caJl for information, ne itv^ei dia.^. ^e TOtftRox ■«»» titA lisibk much 



the Eouthwai'd of Sholapore (r northward of Surat, or greatly to 
s westward of Bombay or eastward of Anseerghur — -that ia, be- 
■wixt the parallels of 17" and 22" and meridians of 72° and 77°. or 
irer an area of 300 miles north and south, and as much east and 
west, or 90,000 square milts in all. The western margin of this 
BpAce for about 30 miles is a little above the lesel of the sea ; the 
<ttst«rn portion for about 260 miles varies in elevation from 1900 to 
SWOO feet. — {From the Bombay Montlily Times, March 1849.)* 

Great mags of Atmospheric Ice. — A curious phenomenon oc- 
enrred at the farm of Balvullich, on the estate of Ord, occupied by 
jlr Moflfat, on tho evening of Monday lust. Immediately after ona 
^rf the loudest peah of thunder heard there, a large and irregular- 
shaped mass of iue, reckoned to be nearly 20 Ceet in circumferenoe, 
4uid of a proportionate thickness, fell near the farm-house. It had 
« beautiful crystalline appearance, being nearly ail quite transparent, 
if we escept asmall portion of it which consisted of hailstones of un- 
WmmoQ xize, Gsed together. It was principally composed of small 
Vquares, diamond- shaped, of from 1 to 3 inches in size, all linnly con- 
gealed together. The weight of this large piece of ice could not be 
Vcertained ; but it is a most fortunate circumstance, that it did not 
faU on Mr Moifat's house, or it would have crushed it, and undoubt- 
edly have caused the death of some of the inmates. So appearance 
whatever of either hail or snow was discernible in the surrounding dis- 
trict. — (Itoss-shire Advertiser. — ScotBtnem, Auffitit 11, 1849.) 

3. Report on the Air and Water of Towns. By Dr Smith 
(Pro, Brit. Assoe.'). — In commencing his report, the author says, 
It has long been believed that air and water have the most im- 
portant influence on health, and superstitions have therefore con- 
stantly attached themselves to receptacles of the one, and ema- 
nations from the other. The town has always been found to difier 
from the country ; this general feeling is a more decisive experi- 
'ment than any that can be made in a laboratory. The author 
proceeds to examine all the sources from which the air or water can 
contsminatcid. The various manufactoriesiof large towns, the 
issary conditions to which the inhubitauts are subjected, and 
deterioi'ating influences of man himself are explained. If 
be passed through water, a certain amount of the oi^anic 
inatter poured otF from the lungs is to be detected in it. By 
lOontinuing this experiment for three months, Dr Smith detected 
b&lpliurio acid, chlorine, and a substmice resembling impure albumen. 
These substances are constantly being condensed upon cold bodies ; 
and, in a warm atmosphere, the albuminous matter very soon putri- 
fies, and emits disagreeable odours. The changes which this sub- 
stance undergoes by oxidation, &c., were next examined, and shewn 
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to give riBe to carbonic acid, ammonia, sulphnretted hydrogen, and 
probably other gases. The ammonia generated, fortunately from the 
same sources as the sulphuretted hydrogen, materially modifies its 
influences. The consequences of the varying pressure of the atmo- 
sphere have been observed ; and it is shewn, that the exhalations of 
sewers, &c., are poured out in abundance from every outlet where the 
barometric pressure is lowered. By collecting the moisture of a 
crowded room, by means of cold glasses, and also dew in the open 
air, it was found that one was thick, oily, and smelling of perspira- 
tion, capable of decomposition and production of animalcules and 
confervsc, — but the dew beautifully clear and limpid. Large quan- 
tities of rain-water have frequently been collected and examined by 
Dr Smith ; and he says, I am now satisfied that dust even comes 
down with the purest rain, and that is simply coal-ashes. No doubt 
this accounts for the quantity of sulphites and chlorides in the rain, 
and for the soot, which are the chief ingredients. The rain is also 
often alkaline, — arising, probably, from the ammonia of burnt coal, 
which is no doubt a valuable agent for neutralizing the sulphuric 
acid so often formed. The rain-water of Manchester is about 2J° of 
hardness, — harder, in fact, than the water from the neighbouring 
hills, which the town intends to use. This can arise only from the 
ingredients obtained in the town atmosphere ; but the most curious 
point is the fact, that organic matter is never absent, although the 
rain continues for whole days. The state of the air is closely con- 
nected with that of the water ; what the air contains the water may 
absorb, — what tho water has dissolved or absorbed it may give out 
to the air. The enormous quantity of impure matter, filtering from 
all parts of a large town into its many natural and artificial outlets, 
does at first view present us with a terrible picture of our under- 
ground sources of water ; but, when we examine the soil of a town, 
we do not find the state of matters to present that exaggerated 
character which we might suppose. Tho sand at tho Chelsea Water- 
works Contains only 1 43 per cent, of organic matter, after being used 
for weeks. In 1827, Liebig found nitrates in twelve wells in Gies- 
sen, but none in wells two or three hundred yards from the town. 
Dr Smith has examined thirty wells in Manchester, and he finds 
nitrates in them all. Many contained a surprising quantity, and 
were very nauseous. The examination of various wells in the me- 
tropolis shewed the constant formation of nitric acid; and, in many 
wells, an enormous quantity was detected. It was discovered that 
all organic matter, in filiating through the soil, was very rapidly 
oxidized, 'i'he presence of the nitrates in the London water pre- 
vents tho formation of any vegetable matter; no vegetation can be 
detected, even by a micioscope, after a long period. The Thames 
water has been examined, from near its source to the metropolis, and 
an increasing amount of impurity detected. In the summary to this 
tvportf Dr Smith btates, ll\i\t the pollution of air in crowded rooms is 
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realf; owing to organic matter, and not merely carbonic acid, — that 
all the water of great towns contains organic matter, — that water 
purifies itself from organic matter in various ways, but particularly 
by converting into nitrates, — that water can never stand long with 
advantage unless on a large scale, and should be used when collected 
or SG soon as filtered. 

4, On the Dilatation of Ice hy Increase of Temperature. — Three 
observers have undertaken to solve this problem by independent trials 
made in the Observatory of Poulkowa. They have found that the 
Unear dilatation of the ice for 80° it. is 

0-0052356 (M. Schimacber aen.). 
' 0-0051270 (M. Pobrt). 

* 0-0051813 (M. Moritz). 

The probable error in this latter determination does not exceed 
zfc 0-0000190. It is a result so much the more important in the 
science of caloric, since the only estimate hitherto known on the 
same subject (that of Plaoide Heinricb) is almost five times more 
considerable. 

The observationa made at Poulkowa shew that the dilatation of 
the ice is a simple linear function of temperature, and that it is 
equal for all passible directionij in a block uf ice. 

The quantity of atmospheric carbonic acid increaaes until we reach 
a height of 336d'8 metres; at that elevation is the limit of a con- 
Btant maximum. Farther, at greater heights, the variations in quan- 
tity of carbonic acid are less considerable than in lower places. The 
immediate glacier atmosphere contains legs carbonic acid than the 
neighbourhood. The ascending currents of air have a greater influ- 
ence in the distribution of carbonic acid than the common winds. 

5. 7%e Buoyancy of ike Water of the Dead Sea. — About sunset, 
we tried whether a horse and a donkey could swim in the sea (the 
Dead SeaJ without turning over. The result was, that, although the 
tutlmals turned a little on one side, they did not lose their balanue. 
As Mr Stephens tried his experiment earlier in the season, and 
nearer the north end of the sea, his horse could not have turned 
over from the greater density of the water there than here. His 
animal may have been weaker, or, at tlie time, moi-e exhausted than 
ours. A muscular man Heated nearly breast-high, without the least 
exertion. 

A horse taken into the bay could, with difficulty, keep himself 
upright. Two fresh hen-eggs floated up one-third of their length. 
They would have sunk in the water of the Mediterranean or the At- 
lantic. 

The water of the sea was very buoyant ; with great difficulty I 
kept my feet down ; and when I laid upon my back, and, drawing 
up my knees, placed my hands upon them, I roiled immediately 
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Triod the r«UtifO density of the wtiCor of this sen nnd of tl 
iMitic. — the iMtpr from 25° N. latitude, and 62" W. longitude ; dis- 
tilled WAtor tiding its 1. Tliu WAtor of tlio Atlantic wafi 102, and 
of tliiiMk 1 13. ThelaxtdiiHoUed^, the wat«i' uf the Atlantic}, 
knd the diNtilled water -^ of iti weight uf salt. The salt used wm 
ft little damp. On lenvitig tiie Jordan, we mrefulljr noted the 
draught iif the boats. With the name loads, they drew 1 inch leas 
water when nHeal on this sea than in the river.* — {Ejepadition to the 
Dead Sea and tkt Jordan. By W. F. LynrJi.) 

8, Current* in (As 6vt of Gibraiiar. — Some curious iiiTestigations 
have tioun for Bomt^ time camtKl on in the Gut of Gibraltar, by M. 
Coupvi'nt dos Bois. He has proved, as a certainly, the existence of 
a nupiTrHcial current Howiog from the ocean into the Mediterranean, 
and of a deep under current flowing from the Mediterranean into the 
oc«ttii> Ue iiaa also ascertained that between these two currents 
there esintn a hod of water which ia in perfect repose. — (At/i^eHosum, 
No. 1138, p. 842.) 



7. Barrande on tho TrSobitss of Bohemia . — Sir Roderick Mur- 
chison has recently received a letter from M. fiarrande of Prague, 
who is preparing a work on tho Silurian System of Bohemia, 
and who in studying the numerous trilobitoa which he has col- 
lected in that country, haa made a remarkable discovery in respect 
to these the most ancient fos.sil crustiice^uiij in the LTUst of tlie 
globe- M. Barrande has traced for the first time the develop- 
ment of a trilobite (his Sao hinuta) from its embryonary state 
to ita adult condition ; and has observed twenty successive stt^s, 
during which this one species undergoes very remarkable changes 
of organization, passing from a simple disc-like body to a fully 
formed trilobite with seventeen free thoracic segments and two 
caudal joints. This diecovery is not only most interesting to phy- 
siologists, but highly important to geologists, as diminishing the num- 
ber of the so-called species ; it being ascertained that in a work re- 
cently published by MM. Hawle and Corda upon the trilobites of Bo- 
hemia, the authom made no less than ten genera and eighteen apeeiet 
out of a part only by the stages of metamorphosis of the Sao Atr- 
guta (Bs.rr.)—(Athenaum, No. 1132, p. 696, 7(A Julr, 1849.) 

8, The Fosfil Foot-marka of the United State», and the Ani- 
mals that made them. By Edward Hitchoock, D.D., LL.D., 
President of Amherst College, and Professor of Natural Theology 
and Geology, {From the Transactions of the American Academy 

* Since our retara, same of the water of the Deiid Sea has been subjected to 
s powerful microscops, and no aaimalculn or vestige of Bnimol matter could 
be detected. 
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ofAHs and Sciences, 2d Ser., vol. iii. Boston, 1848.^ — Thisnlabo- 
rate memoir extends to 128 pages quarto, and is illustrated by 24 
platea, together with a krga table, giving a general riew of the dia- 
tinctive characters of the species. The learni-d author has pursued 
the course usual iti paleeontology, oF distJnguJehiiig the genera and 
vpecies of the animals indicated bj the fossil remains, and naming 
them accordingly. Although the remains are but foot-marks, they 
point out, under the guidance of the unerring principles of compara- 
tive anatomy, the habits of sevei-al anjniala, the classes to which 
thej pertain, and ttie peculiarities, to some extent, of the species. 
These characters have been seized, and upon them the descriptions 
and names are based. 51 species are included in the memoir, 12 of 
which are of quadrupeds, 4 probably of lizards, 2 chelonian, 6 ba- 
tra«hian, 2 annelids or molluscs, 34 bipeds, 3 doubtful ; and of the 
bipeds 8 were thick-toed tridaotylous birds, 16 were narrow-toed 
tridaotylous or tetradactylous birds, 2 wore batrachian, and the re- 
niainiug 8 either birds or reptiles, and probably the latter. We 
have to defer to our next number a farther account of the genera 
ftnd species. — (^American Journal of Science and Art*, vol. viii,, 
No, 22, 2d Series, Jvh/ 1849, p. 151.) 

9, Fossil Foot-marks of a Reptilian Quadruped below Coal. 
■ — At a late hour we have receiiied the following letter from Mr 
Isaac Lea (dated Philadelphia, June 17)> on Foot'prints in Fenusyl- 
Tania in rock below the coal ; a further notice is necessarily deferred 
to our next number t — " I am sure it will greatly interest you to 
learn that it has been my good fortune to have discovered ' fossil 
foot-marks ' of a reptilian quadruped in the series below any here- 
tofore observed. In a late visit to the southern coal-field of Penn- 
fljrlvania, while making some geological investigations, 1 found six 
distinct donhle impressions in regular progression, in the old red 
tandstone. These were accompanied by numerous ' ripple-marks,' 
and ' pits of rain-dropu,' over the whole exposed surface of the rock. 
The lowest heretofore observed, I believe, are of the Cheirotherivm, 
described by Dr King in the coal-formation near Greenaburg Pa., 
and those mentioned by Dr Logan in the same formation of Nova 
Scotia. The name I have proposed for this reptile is Sauropus 
primavus." — (Ameriean Journal of Science and Arts, vol. viii., 
2d Series, No. 22, p. 160.) 

MltfERALOGT. 

10. Emery Formation of Asia Minor. By J. Lawrence Smith, 
— The following communication, received in a letter from Dr Smith, 
dated Constantinople, January 5, 1649, is a translation of a com- 
munication addressed by him to Elie de Beaumont. 

"These lines are written with reference to an extract of a letter 
from M. Pierre de Tchihatcheff, published in the Oomptes Rendus 
de I'Acadtimie dee Sciences, the 20th March 1848. It is only 
lately that my attention waa attracted by this letter, more especially 
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by the last phruo (' I havo RomniunicAted all tho Dooessary I'l 
lioDK to Mr Lnwiviico Stniih, American mineralogist in the Gervice 
of ibe PurU, aiiil liu jiropusea to develop my discovery ') ; because, 
in reading this it wouM ajipcar that 1 was entirely ignorant of the 
oxiitciioo of thi^ 0m<:ry allutled tu, in Asia Minor, and that the first 
infurination givun me was by M. TchibatchefF, on returning from 
his voyRge in December 1647. I wish in no way to affect his right 
to the obsHrvationa upon the emery which he found between Esln- 
hutar ntvl Melat, in December 1847, situated more southerly than 
auy of the localitioa to which my own observationB had extended ; 
but I am equally desirous to have my own discorei'ies attributed 
to mo. 

"It was in the month of November 1846 that a merchant in 
Smyrna shewed me specimens of emery, said to come from Kula 
(about ftO miles east of Smyrna). The importance of this mineral 
led tne, early in 1847, to visit Smyrna fur the purpose of investigat- 
ing ibis m:ittBr. On my second visit to this city T was shewn other 
spetiimens coming from the neighbourhood of Ephesus, and which, 
being nearer than Kula, I at once visited. About 12 miles to the 
east of Ephesus, near to the village of Gwnuc/ikeny, and on tlie 
summit of Oumuchdayh, I discovered eiucry in nCuy however, be- 
fore arriving there, I saw this same minL-ral more or less scattered 
over the country. The Turkish Government, to whom I communi- 
cated the importance of thisi discovery, sent a commission with me 
to examine the region in the month of May 1847, a fact which was 
announced publicly in the Journal of Congtantinople, tlie Ibth May 
1847, in tho following words ; — ' It is some time since Monsieur le 
Docteur Smith, American mineralogist, of whom we have had fre- 
quent occasion to speak, discovered at Magnesia, near to G-umuch- 
keny, an em^ mine, and of which he brought specimens to Con- 
stantinople. The Government has sent to the place a commission 
composed of Dr Smith and some of the officers of the Imperial 
Powder Works, to examine thoroughly into the importance of this 
mine, and, according to the report that will be made, the Govern- 
ment will decide on the steps to be taken with reference to it,' &:c. 

" On our return, and after we had made our report on the develop- 
ment of the emery formation in three distinct places, distant from 
each other, to wit, in Uumuchdagh ; near to Kula ; and to the north 
of Smyrna ; the monopoly of this mineral was offered for sale, and 
purchased first by Mr Langdon of Smyrna, and subsequently by the 
house of Abbott and Company, for the sum of 12,000.000 piastres 
per annum (56,000 dollars), and about the month of August some 
800 tons from the summit of Gumuchdagh were in England. Thus 
when M. Tchihatcheff thought to have discovered this emery for 
the^r*< time in titu, in December 1847. and when he wrote to you 
the following words : — ' The brilliant prospect that Asia Minor pre- 
sents in Inference to this m'\aera\, ani -«bw\i L am happy to have 
HfiKf pointed out, &c.,' and at tbe eai, — ■'\\i&N^<»\Ma'MtwsBSsfe.'Ow!i 
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IwcesBary indications to Mr Lawrence Sniitli, Amerii^n mineral-' 
agmt in the sorrice of the Porte, who proposes to develop my diB- 
Oorery;' — I say, when this was written to you, already nearly a year 
bad eipii'ed since I had made the discovery ; it was publicly known 
by the announcement in the Journal of Conetantinople, the 16th 
Hay 1847, und the " brilliant prospect'' was already appreciated by 
die Turtieh Government, and 800 tons from the summit of Gumueh- 
Aa^ were in England. Wherefore I claim the priority of the 
discovery of emery in Asia Minor in gitw, and to have been the fimt 
to have madii known publioly this dificoverj to the scientific world. 
""be reason why I did not make this discorvry known Ui the scientific 
world was because I intended to make a complete memoir on this sub- 
ject after an examination of certain pointB which is not yet iinished ; I 
will mention only one or two to which my investigations have led 
ne ; they are the diBcovery of the existence of the oxide of lircoiiiuni 
D emery, and of a new mineral tliat I have found aasociated with 
Ktaerj coming from all the localities of Asia Minor and of Naios, 
It is a micaceous mineral having fur composition silex 30, alumina 
''fiO, zirconia i, lime 13, oxide of iron, manganese, and potash 3. I 
Ibxte decided to call it Emerylite, and to give at some future time a 
full description of it. 

"One word upon the aspect of entery, which M. Tchihat^hefF has 
tompared to the hydrated oxide of iron. In all my observations I 
have not yet suen a specimen that can be compared to this oxide, even 
first sight it resembles more nearly tlie protoxide, the silicates, 
and anhydrous oxides of iron. Tha fracture is irregular, except in 
K species of inferior quality from Gumuchdagh, which has a con- 
i^oidal fracture, and the aspect of black limestone. I have made 
other observations more or less interesting, but I reserve them for 
WMther time." — (Amprican Journal of Science and Arts, 2d Series, 
vol. vii.. No. 20, p. 283.)* 

11. Chrome and Meerschaum of Asia Minor ; By J- Lawrence 
Smith. (Communicated with the preceding.) — In my journey to 
the south of Broosa (Anatoly, Asia Minor). 1 crossed a forma- 
tion of serpentine and other m^nesian rocks of conbiderable ex- 
t. Fifty miles from this I discovered ehrotnate of iron dis- 
linated in these rocks; and ten or fifteen miles further south 
(near the city of Harnianjick), there is an abundant deposit of 
this mineral. A circumstance wurthy of remark, is, that this 
cbroniate of iron (the first that has been discovered in Asia Minor) 
i found in serpentine as elsewhere. This important fact can ex- 
plain, to a certain extent, the formation of this chromate. It is 
well known that serpentine contains all the elements of chromate 
ron, which, during the consolidation of this rock, might separate 
themselves by the force of segregation, so well known to operate in 
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manj geological phenumeiia. Two Tacts, which wem to oonfirm this 
suppoaition, ar«, Ant, the oxisUriiro of the chromate of iron in masses, 
will ui>l ill voiiu ; anil, iiutioudly, tlui pale colour of the serpentine 
uvociUed with the cbroinate. One arnall speoiiuen that I have, con- 
SWU of a white rock, composed piiiioipnlly of carbonate of magaesia, 
in which Jiniull npuclu uf ohrorimtu uf iron are visibte. It is possible 
that thin cnrbonatd is iho roHult uf ' ttiu dHKim position of the serpentine 
at the surface, hj the action of water containing rarbonic acid. It 
is only at ihiE locality that I found crystals of the chromate, oolalie- 
dral, but very small. 

TluN discovery is of groat impoL'taiice to the arts, and to the 
Turkifih government, which proposes exploring the mine. 

In quitting tlut locality of ulirome, and going north-east, I tra- 
versed, in soverst plai:o», the serpentine luintaiiiing veins of carbonate 
of magnesia, quite pure ; and this occurs until wo arrive at the 
plain* uf Saldhi-eher. It is from different parts of this plain that 
ooiuofi the meerschauin most L-steemed in the arts. Its geological 
position is very different from what I had expected. The plain in 
which it is found is a deposit of drift; a valley fiUed up with the 
di-irit of the neighbouring mountains, consolidated by lime in which 
I found no fossils. 

The meerschaum is found in this drift in masses more or less 
rounded ; the other pebbles are fraguienta of magneuan and horn- 
blende rocks. 

I have examined, with care, the neighbouring mountains which 
surround the plain, and have found (luit tlie Locks are of the same 
nature as the pebbles in the plain, except those of the meerGchaum ; 
but, on the other hand, I found carbonate of magnesia in the moun- 
tains, which is not to be found in the plains. And this makes me sup- 
pose that the meerschaum owes its origin to the carbonate of mag- 
nesia of the mountains, decomposed after its separation, by water 
containing silica. 

If this supposition be true, we should naturally find meerschaum 
which, not being completely altered, contains the carbonate of mag- 
nesia. A chemical examination of several specimens has served to 
establish this fact, I have the honour to ttend you a specimen taken 
at the depth of ten feet ; and if you desire to make the experiment 
yourself, put a small piece of the specimen, well cleaned, in hydro- 
chloric acid. You will have immediately an effervescence which 
will continue for some time ; the piece will not change its form, it 
only absorbs the acid ; the solution will be found to contain chloride 
of magnesium nearly pure. Another proof that the meerschaum 
probably owes its origin to the carbonate of magnesia, is, that I have 
found attached to the meerschaum, serpentine, similar to that found 
in contact with the carbonate of ni^nesia of the mountains. 

The meerschaum of E»]dki-iher differs completely from several 
other specimens that I have aoeo ooinvn^ fcooi the localities, and 
which exist in the fisauiea oS rooVa. \\.\a WT^WB.^JosA'CMi'^SMiiVi'i 
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the first is most esteemed. — {Amencan Jov,T%ial of Science and 
ArU, Tol. vii., Second Series, No. 20, March 1849, p. 285.) 

12. Randanite, a native HydraUd Silica from Algiers. By 
M. Salvetal. — This hydrated fiilica esista abundantly near Algiers, 
and w&e taken for Kaolin, ll is pulverulent and friable, forming 
an esueEsively light powder. It is infusible, but loses colour and be- 
comes grayish, contracting a, little. It gives out water at 16° C, 
but still retain? a portion at 100" C, losing the whole only at an in- 
tense heat. It was found to consist of 60 parts of gelatinous silica, 
9 of water, 6-18 of insoluble silica, with 1-41 alumina, 0-65 oxide 
of iron, 0-56 lime, 2-00 of potash, soda, and loss, and a trace of 
magnesia. Of the water 4-04 pw cent, escaped at 16° C>, and 
3-96 at 100° C, and 1 per cent, is combined with the alumina. 

The composition resombles tliat of a similar material Irom Ceya- 
sat, and near Bandan, in the Puy de Dome, analysed by M. yourneC 
Thl'4 chemist obtained in his analysis, gelatinous silica 87'20, water, 
carbonic acid, and organic mattors 10*00, alumina and oxide of 
iron 2'00, sand by decantation 0'80, with traces of lime, mag- 
nesia, &c. — (Ann. de Ch. et de Pkys., November 1848, t. Kxir., 
f. 348). 

13. Analysis of Lardite from near Voigtsberg, in Saxony.-~ 
J.ardite, which has been roi'erred to againiatohte, is an anhydrous mag- 
lUnian silicate, conbistiug, according to Karsten's analysis, of silica 
66'02, magnesia 31'94, protoxide uf iron 0-81, soda and potassa 0'75, 
jbtu by ignition 0'20, chloride of sodium and sulphat« of potash, a 
itraee=:99-72. It whitens before the blow-pipe, and in a tuba 
.gives no trace of moisture, but exhales a disagreeable odour, like many 
,ether mSigDesLan ininerals. In the exterior fiame it becomes wax 

tollow. It dissolves slowly but completely In borax, foruiing a 
which is pale yellow when hot, but becomes white on cooling, 
lity 2-795 KarMen (Jot^. fur Prak. Ckem., xxxvii., s. 162.) 

14. Neolite, a nsw Minered. — Neolite is a talc-like mineral from 
^^ old mines near Areiidal, Norway, whore it occurs as modern in- 
crustations in fissures, and on detached stones. It is often crystalline, 
nither in folia or in concentiic fibrous agu;regations like WaVBllite. 

It is greenish, with a greasy lustre, and a specific gravity 2'77 after 

Kng desiccation. Hardness, that of talc. The analyses vary much. 
1 one, Schcerer obtained silica 52-28, alumina 7-33, magnesia 
^1-24, protoxide of iron 3-79, protoxide of manganese 0'89, lime 

*r 4-04 = 99-85. In another, silioa47-36, alumina 1027, 

niBgnesia 24-73, protoxide of iron 7'92, protoxide of manganese 
^-64, water 6-28 = 99-19.— Jlf. Schem-er. 

, 16. On VSVmerite, anew Mineral froin ihe Mines of Saliiachimtk. 
jPy M. Hermann {Jour. f. Prak. Ch., xl. 11). — Volknerite occurs 
in white pearly luminal on talc-slata, and sometimes in hexagonal 
tables, with a perfect basal cleavage. Feel greasy ; density 2-04 ; 
eompositiou Al 3 H -H 6 (Mg 2 H). 
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18. Analyrit of Pi/rnphi/Uitr of Spatt. By M. Ramm«Ub«rg 
(Poffff. .Uit-iian, Ixviii., 605).— TliB aiialjHla aff.u-ded, silica 6614 
aluiiiiuA 26B7. niftgnosia 1-49, Hme 0-39. water 5-59 = 99-18. 

17. Anaii/ti* of Tile of Rhode Ithmd and Steutite of Hungary. 
By M. A. DtluBt (Rev. Soi. et Indmt., xx»., 107).— The talo of 
Bhodu lislatiil occtirB in large clear fuliated masaeit. It baa two 
optical axes ititurei^ting at a small niigle ; density = 2*5657 ; after 
oaldnation = 1-64. Ilardnoss =: 1 ; nfier calcination = 6, so that 
It KCraUheB glass, although with some difficulty. It exfoliatfw when 
henlttd. On analysis it atTorded silica 61 '76, magnesia 31 '66, prutoxide 
of iron 1-70, water 4-83 = 99-96. 

IB. On u new BydrtaiUcale of Alumina, By MM. Damour 
and Salvetat (Ann. de Ck. ci de Ph., 3h Ser., xxi., 376).— This 
minora! occurs masNivo in nests in a brownisli clny near Montmo- 
ritlon (Vienna). It has a soapy feel, and a pure rose ci^lnur, and 
bocuintjs Aplastic in water. Composition, accurding t^ Damour, 
silica 60-U4, alumina 20-16, sesquioxide of iron 0-68, lime 1-46, 
potiu<li 1-27, magnesia 0-23, water 26-00. It ifi hence allied to 
Hal ley Bite. 

19. Philipptite anrf Gimiondiae. By M. Marignac (v#im. de 
Ch. et de Phy»., 3fl ter.. Kiv., 41). — Marignac separatoB these spe- 
cies, which Kobell and Brooke had united. Under GUmondine he in- 
cludes lipeeinieiis having an octahedral form, and rarely mammillated, 
and faces not striated ; and under Philippsite, those whose crystals 
have a rectangular prismatic farm terminated by a four-sided pyra- 
mid, with the faces striated in two directions oblique to one another. 
Density of Gismondine 2-265, of Philippsite 2-213. 

20. On the Cumpotition of HeuUmdite. By M. Damottr (Comp- 
tes Rendu*, xxii., 926 ; Annuaire de Chim., 1847). — Damour has 
detected in lleulandite a portion of soda and potash which simplifies 
the formula. His analysis gives, silica 69-64, alumina 16*33, 
lime 7*44, soda 1-16, potash 0-74, water 14-33 = 99-64. Hence, 
this mineral differs from stilbite only in the proportion of water. 

21. On the Identity of Ogmelite and Peetolite (Annuaire de 
Ckem., 1848, p. 166).— An analyeis by M. Adam indicates that 
oamelite of Bi'eithaupt is identical with Kobell's peetolite. It con- 
tains, silica 52'91, lime 32*96, protoxide of manganese 1-44, soda 
6-10, potash 2-79, alumina and oxide of iron 0*54, water 4*01. 

22. On IHtterrite,from the Valley of Faeta in Tyrol By M. 
Von KobeU (Jour, of Prak, Ch., xli, 154; Armuaire de Ch., 
1848, 173). — Disterrite crystallizes in hexagonal prisms, cleariDg 
parallel to the base, and has a pearly lustre on the terminal faces, 
with a vitreous lustre on the sides of the prism. H = 3 to 6} 
(Breitbaupt's scale); sp.gr. 3-042 — 3-051; Compodtion, silica 
20*00, alumina 43-22, peroxide of iron 3-60, magnesia 2501, 
lime 4*00, potash 0*57, wat«r 3-60. 

23. On Glaucopkane. By M. Hauimcmtv (Joht. of Prak. Ch., 
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xxxiv., 238; Annuaire de Chimie, 1846, p. 271)- — Glaucophane 
comes from tjie island of the Cjclad<«, and resembles indicolite. It 
has a prismatic foliated structure, a pure blue colour seen by re- 
fraction ; gp. gr. 3-103 — 3-113; powder feebly attracted by 
the needle. The mean result of two analyses 'm &a follows: — 
silica 56'49, alumina 12-23, protoxide of iron 1U'81, protoxide of 
marganese 0'60, niagnosia 7-97. lime 2-25, soda with traces of 
potash 9-28 = 99-63. It resembles Widitynp from Finland in com- 



24. Chinese Method of Colouring Green Teas. — During a visit 
which I paid to a tea monufactocy in the city of Shanghae, I hap* 
pened to meet some morchants who came from the celobrated green 
tea district of Wheychou, Thinking this a good opportunity for ob- 
taining some information regarding the mode of colouring green 
teas, and, as 1 was accompanied by Mr M. Donald, an excellent 

C hinese scholar, 1 had some questions put to them on this subject. 

'They would not acknowledge that any colouring matter uas usi^ in 
the monutocture of thuir teas, and pretended to laugh at the idea of 
such a thing. They said, moreover, that they were aware the prac- 
tice of colouring was a common onu about Canton, where inferior 
teas were made, but that they never coloured thiiir teas in Whey- 
chou. They then skilfully enough tried to change the subject by 
telling us, that we should not give credence to all we beard. " If 
we did so," said they, " we would make some strange mistakes with 
regard to the productions and manufactures of your country. For 
'example," they continued, " it is commonly reported that you buy 
■joar teas in order to convert them into opium, and resell them in 
that form to us. Now, we do not believe that you do that ; and 
neither should you believe all you liear about the colouring of our 
green teas." After giving us this sage advice, they asked us very 
gravely, how we used this tea in England, — and if it was true that 
we hod the leaves boiled and beat up with sugar and milk ! 

It is, however, a difficult thing to get the truth out ol' a China- 
ipiui : and from information which I had rt'ceived, I knew quite well 
Ihat our Wheychou friends were deceiving us in the present in- 
stance. Shortly afterwards I had an opportunity of seeing the whole 
process ; and as it is one of considerable iittei'est, I noted it down at 
the time with great care, and now send you a copy of my observa- 

The superintendent of the tea makers managed the colouring part 
of the business himself. In the first place, he procured a portion of 
indigo, which he threw into a porcelain bowl, not unlike a chemist's 
mortar, and crushed it into a fine powder. He then burned a quan- 
tity of gypsum in the charcoal fires which were roasting the tea. 
The object of this was to soften the gypsum, in order that it might 
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ta»\\y be pouiidud iuto a fina powder in tlie Eumo manner u the in- 
digo had been. When lakon Iruni tho lire it reiujily crumbled down, 
«nd was roduced to powder in the mortar. These two substances 
having boon tlius prop&rcd, were tlicn mixed up in the proportion of 
four pivrls gjpsurn to thnn* of indigo, and together formed a light- 
blue powder, which, in thi§ state, w&h ready for uae. This colouring 
matter WM applied to tho tea during the last process of roasting. 
Thu Chinese tnanufoctiirer having no watch to guide him, uses a joss 
stick" to r^uUte his movements with regard to lime. He knows 
exactly how long the joss slick burns, and it, of course, answers the 
purpose of a watch. About five minutes before the tea was taken 
out of cho pans, the superinttiudent took a small porcelain spoon, 
lifted out a portion of the colouring matter from the bason, and scat- 
t«red it over tho tea in the Grst pan : he did tho same to the whole, 
and the workmen turned the leaves rapidly round with their hands, 
in order that \\\e colour might be well diffused. 

During this part of the operation, the hands of the meu at the 
pans were quite blue. 1 could not help thinking, that if any drinker 
of green tea had been present during this part of the process, his 
taste would have been corrected ; and, I hope, I may be allowed to 
add, improved. It seemed perfectly ridiculous, that a civilized people 
should prefer those dyed teas to those of a natural green. No won- 
der that the Chinese consider the nations of the West as " barba- 
rians." One day Mr Shaw, a merchant in Shanghae, asked thu 
Wheychou Chinamen their reasons for dyeing their teas ; they quietly 
replied, that as foreigners always paid a higher price for such teas, 
they, of course, preferred them ; and that such being the case, the 
Chinese manufacturer could have no objection to supply them. 

I took some trouble to ascertain precisely the quantity of colour- 
ing matter used in the process of dyeing green teas ;. certainly not 
with the view of assisting others, either at home or abroad, in the 
art of colouring, but simply to sliew green tea drinkers in England, 
and more particularly in the United States of America, what quan- 
tity of gypsum and indigo they eat or drink in the course of a year. 
To 14^ lb. of tea were applied rather more than an ounce of colour- 
ing matter. For every hundred pounds of green tea which are con- 
sumed in England or America, the consumer really eats more than 
half a pound of gypsum and indigo ; and I have little doubt, that in 
many instances Prussian blue is substituted for indigo. And yet, 
tell these green tea drinkers, that the Chinese «kt dogs, cats, and rats, 
and they will hold up their hands in amazement, and pity the tAste 
of the poor Celestials. 

In five minutes from the time of the colour being thrown into the 
pan, the desired effect was produced. Before the tea was removed, 
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Guperinteiident took a tray and placed a handFul from each pan 
These he examinod at the window, to seo if they were uni- 
!olour ; and il' the examination was satisfactot'y, he gave the 
remove the tea froni the pans, and the process was complete. 
,t aometimes happened, that there was a slight ditterence amongst 
^fiie Bamples; and in that case, it was nocoBBarj to add more colour, 
ABd, cossequeutly, keep the tea a little longer in the pan. — {R. V., 
Athefueum, No. H36, p. 790.) 



26. Additional Observations on a new living Species of Hippo- 
ntamus of Western Africa. By S. G. Morton, M.D., Penn. and 
^din., Vice-President Acad, Nat. Sei. Philadelphia.. [From the 
■JbitrnaZ of the Acad. Nat. Sci. Philadelphia, 1849.)— This new 
;E^ecies of Hippopotamus was first described by Dr Morton in the 
Proceedings of the Academy, for February 1844, and there named 
H. minor.* As this namB was previously used by Cuvier for a 
Dssil species, it ia now changed to Hippopotamus (Tetraprotodon) 
Xiberiensis. The animal is slow and heavy in its motions, and 
-reighs 400 to 700 pounds. It lives on the river St Paul's, a 
{team that rises in the mountains of Guinea, and passing through 
he Dey country and Liberia, empties into the Atlantic to the north 
f Capo Messurado. The description of the animal by Dr Morton 
'is drawn from two skuUa in his possession, the only specimens which 
liaTe hitherto been brought from the African coast. — {The Atneriecm 
Journal of Science and Arts, vol, viii., No, 22, p. 152.) 



26. The Portland Vase. — An account of the Portland Vase was 
iblished by the late Mr Wedgwood, the father of the potteries, and an 
complished philosopher ; it is, like its author, truthful and accurate. 
■On this famed vase being offered for sale, Wedgwood, considering that 
iinaoy persons, to whom the original was unattainable, might he will- 
~ _ D pay a handsome price for a good imitation of it, endeavoured to 
larchasB it, and for some time continued to offer an advance upon each 
lidding of the Duchess of Portland, until, at length, his motive be- 
^certained, he was offered the loan of the vase on condition of 
withdrawing his opposition. Consequently, the Duchess became 
the purchaser at the price of eighteen hundred guineas. It is stated 
that a limited number of copies were sold at fifty guineas each, and 
that the model cost five hundred guineas ; probably, the celebrated 
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FlaxRikn was tho (irtiet whu hbd so libomlly rowai^rd. Sir Joseph 
Bknlu kn<l Sir .rodiua Ueynolde bora testimony to the exceUenl 
«zeoutiiiii af these copies, which were cboaed by a steel rifle, after 
tb« bu I'alief liad been wholly or partially fired. — iCvriotities of 
Gla»fmiMnp, by Ajaley Pellatt, p. 31.)* 



MieCELLANEOUS. 

27. On the Tricka vf Fin-mUri and Co.yurors.— M. P. H. Bou- 
tigny, whose beautiful czporiments on the spheroidal condition of 
water created so much iiitorust at the meeting of the British Aa- 
sociution at Cambridge, litis Intely heeu pressing his roGearchee on 
heat in a goniewhat novel direction, lie has now proved that 
metalg in a melted state have, in a remarkable manner, tho repul- 
sive force of incandescent surfaces, and that the tricks of fire-eaters 
and conjitrorti belong to a high class of physical facts. He says, 
" I have made the following experiments ; — I divided or cut with 
my hand a jet of melted metal of five centimetres, which escaped 
by the tap. I immediately plunged the other hand into a pot 
filled with incandescent metal which was truly fearful to look at. I 
involuntarily shuddered, but both hands came out of the ordeal vic- 
torious. * ■ • « I jtall of course be asked," he continues, 
*' What are tho precautions necessary to prevent the disorganizing 
action of the incandescent mass ! I answer none. Have no fear — 
make the ctporiniant with confidence — pass the hand rapidly, but 
not too rapidly, in the metal in full fusion. The experiment suc- 
ceeds perfectly when the skin is moist, and the dread usually felt at 
facing ma.sses of fire supplies the necessary moisture ; but by taking 
some precaution, we may become truly invulnerable. The follow- 
ing succeeds best with me : I rub my hands with soap, so as to give 
them a polished surface ; then, at the instant of trying the experi- 
ment, I dip my hand into a cold solution of sub-ammoniac saturated 
with sulphurous acid." The experiment has heen tried by Boutigny 
with melted lead, bronze, and oast-iron. — {Ath^nteum, No. 1138, 
p. 842.) 



* One of these beautiFuI copies is preserved In the Natural Iliatory Muaenm 
of the Universitj of Edinburgh. 



List of Patents granted for Scotland from 22d June to 
22d September 1849. 

1. To David Smith, of the city of New York, in the United Statea 
of America, lea,d-majiufacturor, and a, citizen of the said United States, 
" certain new and useful tmprovementa in the means of manufacturing 
oertain nrticlee in lead."- — 24th June 1849. 

2. To Walter Neilson, of Hyde Park Street, in the city of Glasgow, 
North Britain, engineer, " an improvement or improvementB in the ap- 
plication of steam for raising, lowering, moving, ur transporting heavy 
■bodies."— 24th June 1849. 

3. To Edstond GnuNDY, of Bury, in the county of Lancaster, woollen 
manufacturer, and Jacob Farhow, of the same place, manager, " certain 
improvements in machinery or apparatus for preparing wool for spin- 
ning, and also improvements in machinery or apparatus for spinning wool 
and other fibrous subetancea." — 25th Jnne 1849. 

4. To Robert William Lawbie, of Carlton Place, in the city of 
Glasgow, North Britain, " iraproveraents in meana or apparatus to be 
employed for the preservation of life and property, such improvements, 
or parts thereof, being applicable to various other articles of furniture 
dress, and travelling apparatus." — 2flth June 1849. 

5. To Ebwaud Hawkins Payne, of Great Queen Street, ia the county 
■of Middlesex, coach-lace manufacturer, and Henry William Cokrie, 

engineer, " improvements in the manufacture of coach-lace, and other 
'similar looped or cut pile fabrics."- — 9th July 1849. 

6. To Robert Urwin, of Ashford, in the county of Kent, engineer, 
' " certain improvements in steam-engines, which may in whole or in part 
■ %6 applicable to pumps and other machines not worked by steam-power." 
f— 9th July 1849. 

7. To William Wilson junior, residing at Catnpbellfield of Glasgow, 
in the county of Lanark, Scotland, " improvements in casting plastic 
tubes or tiles." — 10th July 1849. 

8. To Jambs Goofhev \\'il3on, of MiUman How, Chelsea, in the 
county of Middlesex, engineer, " certain improvements in obtaining per- 
fect combcstion, and in apparatus relating thereto, the same being appli- 
cable generally to furnaces and fire-places, as also to other purposes 
where inflammable matter or material is made use of" — 11th July 1849- 

9. To Geoeoe Benjamin Thohneycroft, of Wolverhampton, in the 
county of Stafford, iron-master, " improvements in manufacturing rail- 
way tyres, axles, and other iron where great strength and durability is 
required."— 16th July 1849. 
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10. To Wii.1.1** KnswoiiTnv, of Hkckburn, in tbo ooiwity of Lin^ 
outer, cotlon-Rpinntir, '* oertain Impravemeuts in power-loomB for ireai- 
ing."— IGlh July 1840. 

11. To William Ciopton Moat, of Upper Berkeley Street, in 
county of Middlu^Di, Kurgeon, " unprovementa in engines to be wori 
by itekiR, Bit, or g«B." — 16lh July 1849. 

12. To Edward Ives Fclleb, of Marguret Street, Cavendish Sqna 
in the county of .Middleee>, carriage- builder, and Georoe Taeehnaclb, 
of Mount Row, WeatminBter Rood, in the county of Surrey, coach-ii 

founder, " certain improretnonts in metallic springs for Durioges." 

17th July 1840. 

13. To John Gkahtiiah, of Liverpool, engineer, " improvementa L 
■heatiuDg ship« and leasels." — mth July 1849. 

14. To Prrsa AnouBTiBK Oodeprhv, of Wilson Street, Finsbnry Square, 
chemical colour- man ufanurer, " certain improvements in dressing and 
finteliing woven fabrics."— 18th July 1849. 

15. ToJosBPH EocLKs, of Moorgato Fold-MiU, near Blackburn, in the 
county of Lancaster, cotton -sjiinner and manufacturer, and Jam&s Bkai>- 
BUAW and William Bkadsuaw, of Blackburn, in the same county, watch' 
makers, " certain improvements in and applicable to looms for weaving 
various deacriptions of plain and ornamental textile fabrics." — 19th July 
1849. 

16. To James White, of Lambeth, in the county of Surrey, civil ei- 
gineer, " improvements in machinery or apparatus for sowing seed." — 
25th July 1849. 

17. To James Gbeen Gibbon, of Ardwick, near Manchester, in the 
county of Lancaster, machinist, " certain improvements in machines used 
for preparing to be spun and spinning cotton and other fibrous substances, 
and for preparing to be woven and weaving such substances when spun." 
—30th July 1849. 

18. To Andrew Peddie How, of the United States, but now residing 
at Basinghall Street, in the city of London, engineer in the United States 
Navy, " an instrument or instruments fur ascertaining the sal^ness of 
water in boUers," being a communication from abroad. — 1st August 1849. 

19. To Hdob Lee Pattimson, of Washington House, Gateshead, in 
the county of Durham, chemical manufacturer, " improvements in manu- 
facturing a certain compound or certain compounds of lead, and the ap- 
plication of a certain compound or certiun compounds of lead to various 
useful purposes." — 6th August 1849. 

20. To Fban^is Amedee Renohd, of Birmingham, " improvements in 
macttinery for folding enTebpes,and in the manufacture of envelopes." — 
6tA August 1849. 
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21. To RicHiRD Kehbley Day, of Stratford, in the county of Eaaei, 
bjdrofuee majiufacturer, " improvements in the manufacture of emery 
{lapor, emerj ulotb, and other scouting fabrics.'' — 7th August 1849. 

22. To John Tbom, of Ardwick, near ManchssteT, in the county of 
Lancaster, calico-printer," tmprovemente in cleansing, Bcouring, or bleach- 
ing ailk, woollen, cotton, and other woven fabrics and yams, and in aging 
fabrioB and jams when printed," — 7th August 1849. 

23. To Jo.'iEPH FiHPLAV, of New Sneddon Street, Paisley, in the county 
of Renfrew, North Britain, manufacturer, and Andrew Wilkie, of the 
same place, turner, " an improTement or improrements in machinery of 
apparatus for turning, cutting, shaping, and reducing wood, or other sub- 
stances."' — 10th August 1849. 

24. To Edward Lord, of Todmorton, in the connty of Lancaater, 
machinist, " certain improvements in machinery or apparatus applicable 
to the preparation of cotton and other fibrous substances." — 15th August 
1849. 

25. To Jambs Thomson Wilson, of Middlesex, chemist, " improve- 
ment in the manutacture of Bulphuriu acid and alum." — Idth August 
1849. 

!6. To PiEfiHE Armand Le Comte de Fontainemokeau, of No. 4 
South Street, Finsbury (English and Foreign Patent Office), " certain 
improvements in weaving," being a communication from abroad. — 22d 
August 1349. 

27. To James Natsmith, of Patricroft, near Manchester, in the 
flounty of Lancaster, engineer, " certain improvements in the methods of, 
ftnd apparatus for conununicating and regulating the power for, driving 

working machines ecuployed in manufacturing, dyeing, printing, and 
finishing teitile fabrics." — 24th August 1849. 

J8. To Job Cotleb, of Birmingham, in the connty of Warwick, gen- 
tleman, " certain improvements in the manufacture of metallic tubes or 
■pipes."— 28th August 1849. 

29. To Henby GitBERT, of Suffolk Place, Pall-Mali East, in the 
inty of Middlesei, surgeon, " an improved mode, or improved modes, 

of operating in dental surgery, and improved apparatus or instruments to 
lie used therein." — 2&th August 1849. 

30. To William Chameer Day, of Birmingham, in the county of War- 
vick, iron-founder and weighing-machine manufacturer, " iniprovements 

a machinery for weighing." — 29th August 1349. 

31. To James RoBEUTSON, of Huddersfield, in thecounty of York, orchil 
Mnd cudbear manufacturer, " improvements in preparing or manufactur- 
ing orchil and cudbear." — 29th August 1849. 
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»». To KoBKBT \Vii.uw» Thomson, of DeieerterSi 
of Middlcwi. oivi! eogineer, " cartaiu irapro'emanla i 
dnwing inBtTuments." — Slst Au^uit 1849. 

.13. To John HotLAsn, of Larkhail Rise, in the parish of Clapham, in 
the oounty of Surrey, gentleman, " anew mode of raaiing sleel," being a 
oonnuunication from a foreigner residing abroad. — 1 1th September 1S49. 

34. To Edwin HuTwoon, of Glasbtim, in the county of York, designer 
tu Messrs Thomag and Mathew Balrstow, of Sutton, in the county 
aforesaid. " Improrcments in plain and ornamental weaving." — 11th Sep- 
tember 184D. 

35. To KoBBRT Plcmkeb, of the town and connty of Newcastle-upon- 
Tyne, manufacturer, " oertain improvomeate in macbinery, Instruments, 
and ])rocesBee, employed in the preparation and manufucture of flai and 
other fibroua materials.'' — I3th September 1S49, 

36. To W:i,i,i*M BooORTT, of Saint Mftrtin's Lane, in the county of 
Middicsez, gentleman, " improvements In heating and evaporating flnlds, 
and in obtaining and applying motive power." — 14th September 1849. 

37. To WiLtii« EnWAHD NEwroN,of theOfflce for PatenU, 66 Chan- 
cery Lane, in the coimty of Middlesex!, civil engineer, " certain improve- 
ments in steam-hollers," boing a communication from a foreigner reeid- 
ing abroad. — 17th September 1849, 

38. To James Ooodier, of Mode Wheel, Manchester, in the cooiLty of 
Lancaster, miUer, " certain improvementa in mills for grinding wheat 
and other grain." — 17th September 1849. 

39. To Albxandbb Haio, of 53 Smith Street, Stepney, in the county 
of Middlesex, engineer, "improved apparatus for exhausting and driv- 
ing atmospheric air and other gases, and for giving motion to other ma- 
chinery."— ISth September 1849. 

40. To Sir John M'Nbii-i,. Knight, of Dublin, and Thomas Babbt, of 
Lyons, near Dublin, mechanic, " improvemente in locomotive engines, 
and in the construction of railway8."^19th September 1849. 

41. To William HEvav Phillips, of York Terrace, Camberwell New 
Boad, in the county of Surrey, engineer, " improvements in eitinguisb- 
ing fire, in the preparation of materials to be used for that purpose, and 
improvemente te aaaiet in saving life and property." — 19th September 
1849. 
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Salfour, Professor, his Manual of Botany noticed, 199 - his notice 
of some Plants which have flowered in the Royal Botanic Gar- 
den, 188; his account of Aconitum feros, raised in the Edin- 
burgh Horticultural Garden, 366. 

Beke, C. T., Ph. D., on the languages of Abessinia, 265. 

BerzeliuE, hia life and writings, by M. P. Louyet, 1. 

Blood spots, miraculous, on human food, explained, 195. 

Bunsen, Professor, on the colour of water, 96. 
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Ed. de Vemeuil, 117. 
Chrome and Meerschaum of Asia Minor, 377- 
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Comets, account of, by Sir J. F. W. Herschel, 248. 
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Copper of the Lake Superior region, 192. 

Ciimniing, the Rov, J. G., his Account of the Isle of Man noticed, 

280. 
CurrentM in the Gut of Gibraltar, 374. 

Davy, John, M.D., big reninrka on the claims to the discover; of 
tho compogition of water, 42 ; his Lectures on Cbemistry no- 
ticed, 200 ; his observations on carbonate of lime as an ingre- 
dient in sea-water, 220, 

D'Arohiao'e Histoiro des Progress de la Geologie, Je 183i-45, 200. 

Dead Sea, its bouynncy, observations on, 373. 

Dodo arranged with the Grallro, 194. 

Emery formation of Asia Minor, 375. 

Favre, Professor, on the geology of the German Tyrol, i 
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Fire-ball at Bombay, account of, 370. 
Fire-eaters and conjurors, their trioka explained, 384. 
Fishes, spawning beds of, how prepared, 196. 
Fleming, Professor John, on a simple form of a rain-gauge, 182. 
Flower,?, distribution of, in a garden, 196. 
Fossil foot-marks of the United States, 374. 
Fossil foot-marks of a reptilian quadruped below coal, 376. 

Geological Map of France, by MM. Dufrenoy and £lie de Beaumont, 

noticed, 200. 
Geol(^cal changes from alteration of the earth's axis of rotation, 98. 
Glaciers, their downward progress, by Ed. Collomb, 104. 
Glass, plate, analysis of, by Messrs J. E. Mayer and J. S. Brazier, 

316. 
Guyot, Professor, his Comparative Physical Geography recommended, 

350. 

Heat, movement of, in terrestrial strata of different geological na- 
tures, by M, Dove, 193. 
Herschel, Sir J. F. W.. on comets, 248. 
Himalaya snow-line, account of, 224, 
■^ Hippopotamus, new species, from Western Africa, 384. 

^B lee, its dilatation, by incTQase of tem^T*\»TB, 5T3. 
^K /ndo-i?uropean languages, obnet^ai.w^ft'J^i'i^^' 
f XnfuBori&f oceanic, livrng ani toBB\\., aefiOM*. oS, 1.%\. 



Instructions for collecting and preserving invertebrate animala, by 
R. Owen, F.R.S., Hunterian Professor to the Royal College 
of Surgeons of England, 280. 

Jussieu, Adrien, his Elements of Botany, translated by J. 
F.L.S., noticed, 199. 



KoamoB noticed. 



Languages of AbeBsinia, their distribution, by T. Beke, Esq., Ph. Ih] 
F.S.A., &c.. 265. 

Latham, R. G., M.D„ remarka upon the general prinoipleaof philo- 
logical classification, and the value of groupes, with particnlar 
reference to the languages of the Indo-European class, 293. 

Hanna, a new species of, from New South Wales, analysed by 
Thomas Anderson, M.D., F.R.S.E.. &c., 132. 

Mediterranean, water of, analysed, 191. 

Meteorology, Introduction to, by D. P. Thomson, M.D., noticed, 
199. 

Minerals, the following noticed, viz., Randanite, 379 — Lardite, 379 
— Neolite. 379— Volknerite, 379— Pyrophyllite, 380— Talc 
of Rhode Island and Steatite of Hungary, 380 — New hydro- 
silicate of alumina, 380 — Philippsite and Gismondine, 380 — 
Heulandite,380 — Osmelite and PeotoHte, 380 — ^Disterrite from 
Faasa, 380 — Glaucophane, 380. 

Morton, Dr S. G., his account of a craniological collection, with re- 
marks on the classification of some families of the human race, 
144. 

Nicol, James, F.R.S.E., his Mineralogy noticed, 200. 
Nutmegs, statistics of, 139. 

Oceanic infusoria, living and fossil, 158, 261,. 

Orbigny, Alcide de, on living and fossil molluscs, 67. 

Oyster, the sexes of, 196. — The geographical distribution and uses 

of the common oyster, 239. 
Owen, Professor Richard, on preserving invertebrate animaJs, 280. 

Patents granted for Scotland from 22d March to 22d June 1849, 
201— from 22d June to 22d September. 385. 
'hoepbate of lime in the mineral kingdom, \d(l. 
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Physkal tioagrapbj, ooniparalire, obserrations on, by H? Guyot, 

350. 
PlttiiU of the Silurian Bjatom, 122. — Of the Anthracite formation, 

124. — Fossil land plants, as illuBtrative of geological climate, 

126. 
Plate-glass, analysis of, 316. 
Portland Vaso, account of, 383. 
Prichard, James Cowles, M.D., F.R.S,, fiic.. biographical sketch of, 

205. 

Ramsay, Professor, his Passages in the History of Geology noticed, 

201. 
Ranltine, W. J, M., civil engineer, on an equation between the tem- 
perature and the maximum elasticity of steam and other vapours, 
28. — On a Formula for calculating the expansion of liquids by 
heat, 235. 
Rhinoceros, fossil, of Siberia, and mammoth natives of Siberia, 194. 
Rivers, their fall considered, SOS- 
Rocks, grooved and striated, in the middle region of Scotland, by 
Charles Maclaren, F.K.S.E., 161. 

Schleiden, Professor, lii.>i Principles of Scientific Botany, translated 

by Dr Lankester, noticed, 300. 
Shells, land, found beneath the surface of sand-hillocks on the coasts 

of Cornwall, by R. Edmonds Jun., Esq., 263. 
Silver, native, of Norway, 192. 
Skeletons of wild animals, how disposed of, 194. 
Snow-line on the Himalaya, account of, by Lieutenant Strachey, 324. 
Sutherland, Tour in, by Charles St John, Esq., noticed, 201. 
Sturgeon, William, on the aurora borealis, 147-226. 

Tea, green, mode of colouring, 381. 

Trees cleft by the direct action of electrical storms, by Ch. Martins. 

114. 
Trilobitfls of Bohemia, observations on, by M. Barrande, 374. 

Water, the colour of, explained, by Professor Bunsen, 95. 
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